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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanforir§ite Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944, The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

The Analytical Laboratories performs all analytical analysis to the
specifications of the "Quality Assurance Project Plan”, WHC-SD-CP-QAPP-002. In
accordance with WHC-SD-CP-QAPP-002 the following laboratory policies are being
followed. Spikes are performed on either the undissolved sample, or the sample
after dissolution as directed by the chemist. If the spike addition is found
to be Tess than 20% of an analyte concentration, the spike recovery is not
reported due to errors introduced by the precision of the sample analysis. The
concentration of spike additions will be re-evaluated before the start of
phase 1C. Two spiking routines are being used during phase 1A and 1B. For the
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped “rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sampie point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. A1l results in this data package
relate only to the sample identified as segment 3 from core 6 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analyses are subject to interpretation. The total
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organic carbon procedure was corrected and these analyses will be repeated
wherever possible.

A1l sample results reported here by weight are reported as the "wet weight”
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. The percent moisture was
determined at the earliest opportunity so any errors introduced by the loss of
moisture will bias the resulted in radiation exposure increases of about a
factor of ten. In order to reduce and control radiation exposure to
Taboratory personnel the samples were not dried before aliqouting and
digestion. This may result in some laboratory results being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch

report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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{1) Shipment Number

2204

o ? f/" CHAIN- OFCUSTODY RECORD FOR CORE SAMPLING

gw—%—ﬁﬁ%ﬁ%
2) Sample Number

l (4) Tank j‘JDMT

§I-0¥¢

T 0.

{3} Supervisor JC AAV‘]Z/%

(5) Riser ﬁ} ’7

(6) Segment

+2

(7) Cask Serial Number O[O 2.3 ©

Radiation Survey Data:
Over Top Dose Rate
Side Dose Rate
Bottom Dose Rate

Smearable Contamination

{8) FIELD (20} - LABORATORY

LM, L. Snbha
zgﬂdlﬁ _BS mpfhe

ig [
_IJ__%,J__ ___L_é/a’/

(alpha}

L2

{beta-gamma)

(afpha)

(beta-gamma}

RPT
(SiGnature)

RPT /,
{Srgnature)

(9) Shipment Description:

raZL!/“ﬁ"// fo"éﬁ/

For Future Use
#32/
/-1 FE ool

208 °

2 %>

(20 mef

Al

A, Work Package Number
B. Cask Seal Number
C. Sampler Number Used

D. Date and Time Sampler Unseated

E. Expecied Liquid Content

F. Expected Solid Content

G. Dose Rate Through Drill String

Md

{10) INFORMATION (Include statement of laboratory tests lo be performed.”)

L0219, Wl

*Reference la%GMM

H. Expected Sample Length

uraotoigitiim. Pl fo Ze [l

Comments:

{11} POINT OF ORIGIN | (12)SEN AME (13}0@{5 :?E[I)l TIME {(18) DESTINATION {16) RECIPIENT NAME n ak.zrci &r;g TIME
24 (DLfloetloe | F[E 2225 |em seidel it
//& NfIGNAT 7 o A%S RECIPIENT SIGNATURE / o
- A
M ‘ WWZ%’ "”/”’/W MZ‘ /1527
(15} Seal Intact Upon Release? (la\iféal Intact Upon Recemt" {19} Seal Data Consisient with this Record?
Shipment No. Sample No.
ﬁ Yes O No B Yes O Ne Yes 0 No R Yes 0 No
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Single Shell Tank Waste Characterization
Summary of Core Sample

Phase
A

Tank ID:

241-U-110

Date Sampling Initiated:

11-10-89

Riser ID: (17

Date Sampling Completed:

11-14-89

Core [D: 006

- LabSerial No. FOO29 Lab Serial No,
o
Eh Customer 1D, No.  89-042 E Customer 1D, No.
o 71
“ { Last Segment? NO & | LastSegment?
Lab Serial No. FOO53 Lab Serial No.
o o
E | Customer ID. No.  89-043 8 | Customer ID. No.
B &
ch
A | LastSegment? NO v | LastSegment?
o | L0 Serial No. FoO77 o { LabSerial No.
g Customer ID. No. 89-044 g Customer ID. No..
(]
« | Last Segment? NO & [ Last Segment?
- Lab Serial No. FO101 — I LabSerial No.
§ Customer ID. No. 89-045 E Customer ID, No.
to &
r | LastSegment? YES & | Last Segment?
Lab Serial No. ~ | LabSerial No.
n -
; Customer ID. No. & Customer ID. No,
i Eb
& | Last Segment? & | Last Segment?
© LabSerial No, ¢« | LabSerial No.
™
g Customer ID, No. E Customer ID, No.
) &
v | LastSegment? o) | Last Scgmeni?
Lab Serial No. ++ | LabSerial No.
~ —
S | Customer ID. No. £ | Customer ID. No.
& &
v | Last Segment? “ | Lagt Segment?

REMARKS: CUSTOMER ID# 89-042
WAS RECEIVED EMPTY,

H. 8. RICH

Printed Name

Date: 05-15-90

‘ii--nmum

Priufed Name

C. M. SEIDEL Date: 05-15-90

91gn ature

he A

a lor

l'nnled amc

Approved by: ﬁ%ﬁﬁ_ﬂﬁ

Date: (/'*' /- 70
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SUMMARY DATA REPORT

Tank 241-U~-110

Core 6

Segment 3

Customer Id. 89-044

Untreated Sample Acid Digestion Results

Sample puplicate sample Duplicate

PH 12,00 12.89

Percent Water 44 .60 % 44,40 % Aluminum 90269 ug/g 89127 ug/g
Antimony LT ug/g 470 ug/g
Barium 21 ug/g 40 ug/g
Beryllium LT ug/g 1 ug/g
Bismuth 17746 ug/g 21187 va/g

Fusion Analysis Boron’ LT ug/g LT ug/g
Cadmium LT ug/g LY ug/g

Total Alpha 0.19 uci/g 0.35 uci/g Calcium 521 ug/y 492 ug/g

Total Beta 1330 uci/g 1460 uci/g Chromium 531 ug/yg 529 ug/g
Cobalt LT ug/g LT ug/g

GEA Copper LT ug/g LY ug/g

Ccs-137 20.6 uci/g 25.8 uci/g Europium LT ug/g LT ug/g
Iron 12927 ua/g 12762 ug/g

Uranium 5060 ug/g 6120 ug/g t anthanum LT ug/g 52 ug/g
Lead 212 ug/g 601 ug/g
Lithium LT ug/g LT ug/o
Magnes ium 886 ug/g 3118 ug/g
Manganese 5691 ug/g 5569 ua/g
Mercury 54 ug/y 28 ug/g

Water Digestion Molybdenum LT ug/g 29 ug/g
Nickel 107 ug/g9 138 ug/g

Fluoride 2910 ug/g 3400 ug/g Potassium LT ug/g LT ug/g

Chloride <3130 ug/g <1130 ug/g Samarium LT ug/o LT ug/g

Nitrate 53500 ug/g 51000 ug/g Selenium 411 ug/a 522 ug/g

Phosphate 21700 ug/yg 25900 ug/g Silicon 3877 ug/g 4760 ug/g

Sulfate <11300 uy/g <11300 ug/g Silver LT ug/g LT ug/g
Sodium 86491 ug/g 88734 ug/g

Total Organic Carbon 10800 ug/g 9230 ua/g strontium 517 ug/g 577 ug/og
sulfur 413 ug/g 456 ug/g
Tantalum LT ug/g LT ug/g
Thallium LT ug/g 2560 ug/g
Thorium LT ug/g LT ug/g
Tin LY ug/g 52 ug/g
Titanium LT ug/g 22 ug/g
Uranium LY ug/a 5655 ug/g
Vanadium LT ua/g LT ug/g
Zinc 193 ug/g 283 ug/g
2irconium LT ua/g 83 ug/g

haad All reported results are wet sample weight. LT : Less than instrument detection limit.

8

revised August 4135, 1990
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Single Shell Tank
Extrusion of Segment -- Physical Tests I-A

Phase

Interim

Analyst: Richard L. Weiss

Lab Segment Serial No.: F0077

Customer iD: 89-044

Date Extruded;  11-15-89

Drainable Liquid Liquid Submitted for Scgment Analysis? - No
Gross 10mlL Tare Net
Serijal Date/Time / Estimated
Specilic Calculated
Appearance of Liquid:
Not collected
Dimensions of Scgment
Compiele Segment Cbtained? NO Length: 13.00" Calculated Volume: 10.21 cubic in.

Remarks None

Appearance of Solid:

Sample graded upward in color from medium brown to dark brown. The sample was firm and
cohesive throughout, and there was a 2* segment at the bottom which was separated from the
rest of the segment by a small void.

Penctrometer 6.3 lbsfsq in { Remarks: None

Homogenization
Procedurc: TO38A-00712 Revision: F Quantity of Material 203.32 grams
Date Homogenized: 12-21-89 Time Homogenized: 5 Minutes
Opperator:  John R. Smith (65286)

Laboratory Notcbook Refercnce WHC-N-313-4 9

Nuotdxwk No, Puige No.
Prepared wmol H. 8. Rich Date:  5-15-90
Tnatire L/ Panted Nane

Verified by: @/M A %///M

\,lu

Printed Name

C. M. Seidel

Date: 5-15-90

for

L.H. Taylor Date: Cf" 7"'?0

Approved bwmww
Bignature Sf‘t"ﬂhﬂp(_sct-ﬁ‘f Ioss I’nulu\! Nevue
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Single Shell Tank
Segment -~ Subsamples

Phase
1A

$8T-17 Rev.A  04/24/90

Customer ID: 89-044

Volatile Organic Analysis

Lab Segment Serial No.  F0077

VOA Sample Laboratory Serial Number: 88-044-25

Date Sampled: 11-15-89

Particle Size Distribution Analysis

Particle Size Sample |Laboratory Serial Number: F0077

Date Sampled: 11-15-89

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Number for Sample: FoO77 Date Sampled: 12-21-89

Laboratory Serlal Number of Duplicate Sample: F0078

Fusion Analysis of Solids

Laboratory Serial Number for Sample: Foo82 Date Sampled: 12-21-89

Laboratory Serial Number of Duplicate Sample:: FO083

Laboratory Serial Number of Spiked Sample:

Acid Digestion Analysis of Solids

Laboratory Serial Number for Sample: Foo92 Date Sampled: 12-21-89

Laboratory Serial Number of Duplicate Sample: F0083

Laboratory Serial Number of Spiked Sample:

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: Fo087 Date Sampled  12-21-89

Laboratory Serial Number of Duplicate Sample: F0088

Laboratory Serial Number of Spiked Sample:  F0089

Laboratory Notebook Reference
WHC-N-313-4

Notwbook No.

9

Page No.

Prepare// H. 8. Rich
e Piistted Nane

Date: 12-21-89

Verified by: %«Wﬂ// M C. M. Seidel

J[F \lu e Printed Name

Date: 12-21-89

Approved by: i D "C"’fL.H. Taylor
Stemature b‘f‘g/!/,en sct_ﬁ'ﬁb_‘;s Printed Name

Date: @7~ 0
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SAMPLE NMAME S8T . BOQOQIR, FOQ77  HEQ  BRE
FILE MAME FOO77.001

r—— — it bt St s B bt e 45445 ek B dobes et b e e e fone e ek oo —— e e o o mben bt v e i g b b e b rreem e faend e o Fhome b AR e ek g Y Bt S bt

= gm

DATE s 2O/1L/1989 1 ACR. RAMGE @ 0.5-150 I COUNTS 3 101205

TIME s 1283 VoARE. MODE t SAMPLE = L [ t 0LAO

CONFIG. g 1 (0.7 851 VOACE. TIME 2 4%4q HEC T 0 N 2 G771

CELL TYPE ¥OMAGNETIC (31 SOMPLE SIZEE ¢ 4 { CONCENMTR.: 4.9E+0&6 #H/ml
BAMFLE TYFE @ REGULAR VORER. DONF. g RELOO0%V) yBO0LTDS : LL7E-OR Y

MEAN Diameter 5.0,

‘!‘?;.tmb ers Length

: 1.%4 HEm 1.932 Pm

plutinber sy Area s 7T Pm Ha0% Bm
Mumbier s« Vo lume s G084 Bm &84 pm
Thngth.: Area 8 B.87 pm 4.539 Po
Length,. Volume : .80 pm . ALTS P

eas Volume ' 8.72 Hn 10,21 Fm
&plumﬁg Moment H 2.6 Pm 1é.71 Pm
Wi
. MEDIAN Diameter MODE CONFIDRDENCE
DLtk e H 1.824 pm 0.75 P 100, 00Y%
Birea 1 G.14 Em 4.7 Ko REH.LHO%
Yo lume H 150401 Pm 41 .61 Pm P.19%

&~

50.7@ 4{1‘7 /64”% !fv\-ul/\

();S/C.qq.,/ well rn welew |, ni/ cz\?7/mw:w‘/m,6xc.ff'f‘ f7r a
fragAron wlf},ﬁ ég,/M 17, . Cprrers oF cwlTl,

P/;;ma/ /Wr"‘l‘!a-/o( < A

13



i S i} ' T S ) 1 O = IR

e o Lo HmL e e T W g -}

FEOOCESDS CHEM T ST TRy L@y imE e T ol B el Y i X 5
o N 5 T 3 o N o 0 P S I 3, B TRV, S0 . I )

SAMFLE NAME @ S8T.R000032, 0077 HE0 88K

FILE NAME R FRO77,001

b s s S i e i Y TS S ISR AR TSP SLATp St S TP Tt P iy oy Py} i S e L A bt bbb o et AP P AR AR T PR i Bt S o i e it S

DATE : Jo/11/1989 ACE . RANGE @ 0.5-150 COUNTS : 101205
TIrE : 12:33 ACE . MODE : SAMPLE B.N.F. DL AD

CELL TYPE 2 MAGNETIC (3)! SAMFLE SIZE @ 4 CONCENTR.: 4.9E+0&4 #/7md

1 )
) 1
! i
COMNFIG. r 1 (0.7 81) VOACE. TIME 1 494 SEC = ¢ IR : 5771
: i
SAMPLE TYFE : REGULAR P REG. CONF. 1 93.00%(V) ! SOLIDS s 1.7E-02 %

PROBABILITY VOLUHE DENSITY GRAPH

Name: SST,BOB0832,F0877,H20, SBK Hedian : 15.1iym
1.7E-84 ec/ml(186.82) Hean(nw): 4.84pm Hean(vm): 20.68pm
Meode at  5.08 im S. 0wl 2,04 8.D0.{va): 16.91pm
(( SCALE RANGE (pa): ADJUSTED »> Conf(ve): 99,19 %
ZB.Bz—I
o

) 18, B~

16.Bz—: o

14.&2-1
12.82-{
19.82—: —
8.@2—'l =
6.32—:
4.92—1
- 2.0~ '
4 8 16 24 32 14 48 b6 64 12 aa

Size (in micrens)
Linear Scale

703
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eSS CHER L ETTIRY_ Léines S L = P bt S Nl s N W
L= 0 o el o ) i O =k, O L

SAMPLE NAME 1 SST,EBOQQ032,FQ0O77,HEZ0 y BHE

FILE NAME r FOO77.001

i s P g et P e ik LS S St 2 s s ot vt oo b it S S50 R PSS P St B S S ey ey e SL44E S L s ik S i 4o Fenpe e o Soven end S L LS B S g S s ke i ikt

DATE r BAO/11/198%9 L ACC. RANGE 3 0.5-1%0 i ERUNTS + 101200

TIME 2 12:338 VACE. MODE 1 GAMPLE POBLNLF. 0,60

CONFIG. : 1 (0.7 81) {ACR. TIME 4?4 S&C I 8.D.U. s 85771

CELL. TYFE : MAGNETIC (3)! SAMPFLE SI1ZE @ 4 i CONCENTR.: 4.9E+06 H#/ml
SAMPLE TYPE @ REGULAR ! REQ. CONF. r FO.00%V) I 80LIDS :  1.7E-02 %

PROBABILITY VOLUME DISTRIBUTION GRAPH

Name: SST,BEBAA3Z, Faa77,H2a, SBX Median © 15.%1pw
1,75-84 co/ml(100.82) Mean(nv): 4.84M Mean(um): 20.68pm
S.0.(wwd:  Z.84pm S. 0. (vi): 16.91pm
- ¢¢ SCALE RANCE (ym): ABJUSTED ) Conf(va): 99.19 %
1682
rﬂ
98. Bz~
“ g0.82-
© 78. Bz~
“ 68,82~

- Sﬁ.ﬁx-‘l
- 49.32—:
™ 39,82
— ZB.Bx—:
i 10,082

Size (in wicrons)
Lingar Scale

15
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FIROCESS CHEM LSS T RN, Lalms Ao T Cot . S s s
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S ST L

SAMFLE NAME : S8T,BO0003R,F0077,H20,SEE
FILE NAME s FOQ77.002

ek Sk b g e bk e b bt e fer P e s S Sy Sy S i S ——— [y R e L T T A % Y P P i St et i T i St i R . S ek Yot B Sk oy oy oy e i . . P e S By e i

DATE P J011L/71989 1 ACE. RANGE @ 0.5-40 i COUNTS s B34E7
TIME : 12:88 i ACE. MODE : SAMPLE it S.NLGF. P50
CONFFIG. s 1 (0.7 S1) VACR . TIME s 401 5EC i 8.D.U. + &H143
CELL TYFE : MAGNETIC (3)Y! SAMPLE SIZE : 4 i CONCENTR.: & 4E+04 #H/ml
SAMPLE TYFE @ REGULAR i RER. CONF. o RT5.Q0% V) i S0LIDS : 1.8E-02 %
™ MEAN Diameter S.D.
Mumber. bLength : 1.84 Pm 1 dr pm - -
Number, Area H 258 pm 75 Hm
fRimbers Volume : 3.74 Pm m.ﬁg rm
%sngth, Area : 3.6 Pm D.982 Pm
CEngth, Volume H S.93 Pm G.208 Pm

ceas Volune H 7utE& pm 2.37 Pm
Volunes Moment H 192.08 Hm 16.79 Pm
A
o MEDIAN Diameter MODE CONF IDENCE
Wmber : .14 pPm 0.55 Mm LO0 L 00Y
Area s 4.86 Pm 4.06 Pm 23.07Y%
Volume H 12.24 Pm 4% .19 Pm PB.LHLY
Fu 28

16
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Farticle L3008 = Evan Xows =

) e f'.::f—l[-filﬂ TETERY L.@mkrts Foafe T L B el W 5 S

WL BT MBI NN SOy L G
SAMPLE NAME @ S8T,BOO00OAR,FOQ77,, HE0 , SO
FILE MAME @ FOO77.0082

DATE : 30/11/719899 VACE . RANGE @ 0.5-40 i COUNTS s BT
TIME r 12:508 VAROL. MODE s SAHAMPLE 1 S.N.F. s 0,50
CONFIG. 1l (0.7 51) tACR. TIME s 401 S50 P 5.DoU. s A143
CELL TYFE : MAGWETIC (3)! SAMPLE SIZE : 4 v CONCENTR.: &.4E84+08 H/m)
SAMPLLE TYFE : REGULAR VO RER,. CONF. H Q5. O0% (V) PoSpLIng [ 1 WEBE~O3 %
o PROBABILITY NUMBER DENSITY GRAPH
Name: SST,B000832,F0877,H20, SEK Local Median @ 1.14pm
© 6. 4E+06 $/m1C 99.6%) Local Hean(nl): 1.78pm
dipde at 8.7 pu Local £.D.(nl): 1.51pn
(( SCALE RANGE (ym): 8 - 18 ») Local Conf(nl):160.088 «
8.0z
7 I
fiﬂ.ﬁz-i :
[¥a ¥ o =l
16. 82 ! ﬁkﬂ :
(“14.33-{ :
AD Qo I
2. 0% LT !
muhﬁxﬂ 1 }
|
.ALBzﬂ o :
ob. Bx—i :
4.ﬂx": :
Lﬁzﬂ :
+ wlem i
8.0 — - l |
B 7 8 9 10

Size (in microns)
Linear Scale

17
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SAMPLE NAME

SET«BO0003R, FOOT77 HEO , GBI

FILE NAME r FOO77.002
DATE 1 3071171989 ACE. RANGE @ Q.3—60 COUNTS : 93457
TIME 12288 AR . MODE  GAMPLE G.N.F. : 050

CELL TYPFE : MAGNETIC (3)) SAMPLE SIZE & 4 CONCENTR.: & 4k+04 #/7md
SAMFLE TYPE REGUL.AR RER. CONF. : 23.0040() SOLIDS s 1. 6E-0R2 %

s et o e e e i A SR T U Gl LA APV Ut BRI S A Sers S — e - et aere - ——_ . " o7y v mane Tedhd Skt o

PROBABILITY NUMBER DISTRIBUTION GRAPH

Name: SST,B808032,FB877,H26, SDX Local Median @ 1.Bbpw
6.48+86 #/mlC 99.6%2) Local Hean(nl): 1.66pw
Local §.D.(nl): 1.51pm

{{ SCALE RANGE (pu): 8 - 18 X Local Couf(nl):180.08 2

1391-‘

cgﬂ.ax—‘l
1}}B.Bz—:
78.8;:-1
%h. 0
"?B.Bz-j
“49. 8-
“58.3:4-:
r“ZB.iil;r:-J]
1.8z

:

CONFIG. : 1 (0.7 G1) AR, TIME : 401 SEC s5.D.U. b4l
; '
i

B I ey s s R Iy ey Sy Ry Ry
- B 1 2 3 1 5 b 7 ] 9 18
o Size (in microns)

Linear Scale

18
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UNDIGESTED SAMPLE ANALYSIS
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Single Shell Tank Project

Tank:

Core:
Segment:
Customer ID:

Laboratory ID:

pH

Laboratory ID:

o 0f Water

241-U-110
6
3
89-044

Check
Standard

F0076

101.10%

FO076

104.60%

2757087 |

Untreated Sample Results

Blank Sample
FO097 FO077
4.68 12.00
F0193 FO077

7.5 ng 44.60%

Sample
Duplicate

FOO78

12.89

FOO78

44.40%

Check
Standard

F0080

100.90%

FO176

96.50%
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Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

pH analysis on solid sample

Instrument AL10653 Undigested sample
Procedure/Rev | LA-212-103/A-3
Technologist 6C269/M. FRANZ
Date 12-22-89
Temperature 23.0C
Starting Time 08:00
Ending Time 14:00
Chemist R. E. BRANDT
Deascription Lab. Id. Description Lab. Id.
1 { INITIAL CHECK STD FO076 12
2 | BLANK F0097 13
3 | SAMPLE 89-044 FG077 14
4 | DUPLICATE 89-044 F0078 15
5 | ENDING CHECK STD F0080 16
6 17
7 18
8 19
g 20
10 21
i1 22

Primary Book | Second Book

Third Book Final Volume

Standard Type

No. & Aliquot No. & Aliquot

No. & Aliquot | of Standard

LMCS CHECK STD 72C11/5.0 mL

5.0 mL

1,

T
A

Prepared by:
SipnaTar

H. S. RICH

Printed Name

Date: 05-15-90

S
Verificd by:
Simnature

C.M., SEIDEL
I'rinted Name

Date: 05-15-90

~ I Approved by: &;’.ﬁrpﬂg 2_5’4_( ﬁ?_?ﬁﬂ_.

Signature S—I‘(’{lju{ﬂ Sl floss

l’nHlud NEdYlor

Date: G~ 7-%0
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Interim

Rev E 4704790
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Analytical Batch

Lab Segment Serial No.: F0077 Customer ID.; 89-044
Percent Water
Instrument N/A
Procedure /Rev | LA-564-101/D-1
Technologist 6B598/R. D. Hale
Date 12-23-89
Temperature 120C
Starting Time 11:00
Ending Time not recorded
Chemist R. E. Brandt
Description Lab. 1d. Description Lab. Id.
1 | Initial Check Standard FO076 12
2 | Blank £0193 13
3| Sample 89-044 FOO77 14
4 | Duplicate 89-044 Foo78 15
5 | Sample 89-049 FO173 16
6 | Duplicate 89-049 F0174 17
7 | Ending Check Standard FO176 18
8 19
9 20
10 21
11 22
Primary Baok | Second Book | Third Book Final Volume

No, & Aliquot No. & Aliquot No., & Aliguot

of Standard

Standard Type
LMCS Check Standard 11C11AG/H mL 1mbL
Prepared by; s H. 8. Rich Date:  05-15-80
51 : Frinted Name
Verified by: %M A M C. M. Seidel Date:  05-15-90
Sig nnl};«/ Printed Name
Approved by: 3,22/@/@4 ﬁﬂéﬂ_-_ £or L. H. Taylor pate: 94— 7-%0

Sipmature s'f-'g‘ﬂhpp, <t Meosy  Liinted Nane
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KOH FUSION ANALYSIS
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Fusion Analysis

Laboratory Results Of Solids
Units Are Sample Wet Weight

P27 4
Single Shell Tank Project
Tank: 241-U-110
Core: 6
Segment: 3
Customer ID: 89-044
Check Blank Sample
Standard

Laboratory ID: FO081 Fo182 FO082
Fusion Digestion 3.22
Total Alpha 96.60% <1.81E-04 uci/L 1.85E-01
Total Beta 98.60% <6.05E-04 uci/L 1.33E+03
GEA

Cs-137 99.90% <4 ,77E-02 uci/L 2.06E+01
Laboratory ID: Fo081 F0192 Fo082
Uranium 106.40% <8.60E-05 ug/L  5.06E+03

* Ratio Between Spike

and Sample is Too Low To Calculate

g/t

uci/g
uci/g

uci/g

ug/g

Sample
Duplicate
F0083

2.27

3.50E-01
1.48E+03

2.58E+01

FO083
6.12E+03

Spike of
Sample
F0C84

g/l

uci/g *
uci/g *

uci/g 103.90%

FO180

ug/g 106.56%

Check
Standard
FO181

91.20%
96.50%

96.00%

FOi81
102.00%
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Single Shell Tank Project

Tank: 241-U-110
Core: 6
Segment: 3

Customer ID: 89-044

Laboratory 1ID:

Fusion Digestion

Total Alpha
Total Beta

GEA Cs-137

Laboratory ID:

Uranium

Check

Standard
Foo81

96.60%
98.60%

99.90%

Foosl

106.40%

1P 2951090

g 2

Fusion Analysis

Sample Results On Laboratory Digestions

Blank Sample
FO182 F0082
3.22

<1.81E-04 uci/L 5.96E-01
<6.05E-04 uci/L 4.27E+03

<4.77E-02 uci/L 6.64E+01

Fo192 Fo082

<8.60E-05 ug/L  1.63E-02

9/L

uci/L
uci/L

uci/L

g/L

Sample

Duplicate
FG083

2.27

7.94E-01
3.35E+03

5.86E+01

Foo83

1.3%E-02

* Ratio Of Standard To Sample Insufficient To Calculate Spike Recover

g/L

uci/L
uci/L

uci/L

g/L

Spike of

Sample
F0084

*

*

103.90%

FO180

106.56%

Check

Standard
FO181

91.20%
96.50%

96.00%

FO181

102.00%
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Interim

4704590

Rev.E

S8T-102

Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

Fusion Dissolution

Instrument N/A

Procedure /Rev LA 549-141 f A-1

Technologist 68598 / R.D. Hale

Date 12-23-89

Temperature 450 C

Starting Time 9:00

Ending Time 11:00

Slnua ©

Printed Name

Chemist S. A. Catlow
Description Lab. Id. Description Lab. Id.
1 | Blank Fo192 12
2 | Sample 89-044 Foosz 13
3|Duplicate  89-044 Foo83 14
4| Sample 89-049 FO178 15
5 | Duplicate  89-049 F0179 16
6 17
7 18
8 19
] 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
N/A
K7 ' H. S. Rich Date:  05-15-90
AT Printed Name
Verified by: ///,?szt/) MW C. M. Seidel Date:  05-15-90

Approved by: ))ZEIMIMX (ol Vi Ted

Date: G— 7—G0

/ Sipnature S+ ENLQI LSC{"#' /4)(15_5 Printed Noune
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Rev E
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Analytical Batch

Lab Segment Serial No.: F0077

Customer |D.: 89-044

Total Alpha and Total Beta

Instrument Multi-detector Fusion Dissolution
Procedure /Rev | LA-548-101/A-2 :)eestszé?izs;ﬁ(,‘ & 10; HW38295, & HW38316
Technologist 6B598/R. D. Hale
Date 12-23-89
Temporature 24 G Samples were prepared in batch, but
counted randomly.
Starting Time 14:00
Ending Time 15:00
Chemist S. A, Catlow
Description Lab, Id. Description Lab. Id.
1 | Initial Check Standard FOO081 12
2 | Blank FO192 13
3| Sample 89-044 Foos2 14
4 | Duplicate 89-044 F0083 15
5 | Sample 89-049 F0178 16
6 | Duplicate 89-049 FO179 17
7 | Spike of 89-044 FO084 18
g | Ending Check Standard Fo181 19
o) 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume

4:04:40

Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Standard | 83B44/10mL 10.0 mL
Spike 83B44/10mL | Sample/5.0 ub. 10.005 mL
; - il /}
Prepared l{y 7 " H. S. Rich Date:  05-15-80
ig nluru. Pristed Namae
Verified by: C. M. Seidel Date: 05-15-90
‘5| hlurye Prinked Nawe
Approved by: /?f%’ g@&’fﬂ’w ﬁ L. H. Taylor Date: Q’7~CZO

/‘ngnuuu. (ﬁf(_)ﬂ,rgm Qoﬁ J¥HG ¢ Lrinted Name
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Tnterim

171889

Rev.(Draft)

S5T-103

Page 1 of__1

Phase
I-A

Analyte: A

Procedure  LQ-508-002

Revision: A-0

Instrument: Detector # 9

Property Number: HW38295

Technologist: R.A, Jones

Payroll Number: 65801

Date: 5-5-88

Calibration Standard ID: 36B40A8: 32B4087; 36B40C7; 36B4DA3; 36B40B3; 36B40C3

Analyte Concentration: N/A

Type of Calibration: Efficiency
Instrument Reading
Dilution Concentration |Units =
1
2
3
4 SEE ATITACHED SHEETS
5
6
7
8
9
10
Comments:

Prepared by: )(f./?. M S A._Cervantes

Signatuie RiwdNane Date: /- /20O
/ "~ . :
Verified by: /%/W i { “’T)f,‘,,/,/co M. Siedel
' Signature - Pt Naine Date: 7'- /2 - ?0

. =
Approved by: _g &:M'& }ZCQZZ LAY (‘L.H. Taylor
Signature ;‘)"f-é:p/,éw Sr 1t JP0S S unaiNane

‘Date:_4 - 7 G0
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No.

RADIONUCLIDE
HALF LIFE:
COUNT TIME:
CRM BKG:

STANDARD SIZE
in

S6R40A8 1
J6R40BT7 1

26B40CT 1

S6RB40A3 2

3EB40B3 2
36E40C3 e
36B40A6 5
SE&B40B6 b
3EB40CS ]

29

Am—-241
157784

00

1.

DATE

05/05/788
0%/05/88

05/05/88

05/05/788
035/05/848

05/05/88

9

CALIBRATED BY:

TIME COUNTS @

0 DEG.
861356
151307

221280

56696
101615

141830

USING PROCEDURE LO-508-00&

TIME ZERD DATE (HD): 15897
DATE COUNTED (HD): 15928
RA JONES HD O = 09/325/44
COUNTS & COUNTS ® COUNTS @
90 DEG. 180 DEG. &70 DER.
B8a754 86607 87377
151005 152761 150073
220175 221234 220973
58197 SE226 56766
103410 103823 104376
145579 144373 145452
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10 24

.:"3

< 0

i

!

9

STANDARD
D

S6B40R8
2EB40BY

SEB40C7

AVERAGE,

STANDARD
ID

S6B40A3

26B40B3

SER40CS

AVERAGE,

STANDARD
LR Y

SER40A6

26R40BG
JER40CE

AVERAGE,

SIZE

1ll
lll

1ll

10 =

fen X 1 I
[ -

5"
5“

=
\-J"

= —
L

8STD
VALUE

&0570
109900

159700

Q. 2792

5TD
VALUE

&£1800
110700
161400
0.1833

SfD
VALUE

a99470

109800

160100

AVE
ChM

17293

S0256

44182

/- EY5%

AVE
CPM

11393

20660

26860

+/— E95%

AVE
CPM

=0. 0000 +/- @954

NEW EFFS FOR DET

30:

9

vt b

Ar—241

DECAY  DECAY CORR EFFICIENCY
CORR CPM

1.00 17296 0. 2855

1. 00 F0260 0. 2753

1. 00 44188 0. 2767
0.0109 3.89 % ON 0S/05/88
DECAY  DECAY CORR EFFICIENCY
CORR CEM

1.00 11394 0. 1844

1.00 20663 0. 1867

1.00 28864 0. 1788
0. 0079 4,30 % ON  0S/05/88
DECAY  DECAY CORR EFFICIENCY
CORR CEM

1. 00 -1 -0. 0000

1. 00 ~1 ~3. 0000

1. 00 -1 ~0. QOO0
0.0000  -99,92 % ON 05/05/88
= 0.z792 v = 0. 1833

50 = -0. 0000

s oy

——

- g et e v
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118769 Interim

Rev. (Draft)

§8T-103

of 1

Phase
A

Analyte: o0

Procedure LQ-508-002 Revision: A-0
Instrument: Detector #10 Property Number: HW38316
Technologist: R.A. Jones Payroll Number; 65B01
Date: 4.21-88

Calibration Standard ID: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4

Analyte Concentration: N/A

Type of Calibration: Efficiency

Instrument Reading
Dilution Concentration |Units =
1
2
3
4 SEE ATTACHED SHEETS
5
6
7
a
9
10
Comments:
Prepared by:_,/d a ‘Sixﬁﬁwﬂd;c : LA, |Efaﬁintes Date: {7,, ) 2- D

Verified by,/ Z;% A == ;;w C.M. Seidel |
jignatute Prisvicrd Naine: Date: 7_ /Z = 70

Approved by: }2][[)7)&“ }?@%CQ}M’&”" L.H. Taylor
7

- > - N
Signuture q‘)—f't'),f}/’t"ll Syl S OGS MinatNune Date: 6/ 740




CALIBRATION SHEET FOR ALFPHRA/BETA SYSTEMS:

RADIONUCL.IDE:
HALF LIFE:
COUNT TIME:

CPM BKG:
CRM 1

STANDARD SIZE

In
3aB40A8
SEB4ORT

S2B40OCY

SER40A4

3E2B4OR3

" BER40C4

SEB40AS

JEB40B6

. 32B40CS

9

32

BKiG:

o

Ta

4}

DETECTOR No.

DATE

04/21/788
04/21/88

04/21/88

04/19/88
04/19/88

04/19/88

03/03/90
03/703/90
03/03/90

10
2", 5" STD
1" 87D

CALIEBRATED RY:

TIME COUNTS @

O DEG.

118636

n
n
W
m
o
Ry

L)
I
o
b
g
jav]

105657

202781

USING FROCEDURE LA-508-002

TIME ZERO DATE (HD):
TIME ZERQ DATE (HD):
DATE COUNTED (HD)
DATE COUNTED 1" (HD)
RA JONES HD O =
COUNTS & COUNTS &
20 DEG. 180 DEBG.
118818 117690
232186 230895
346588 246957
105173 1035509
201303 202629
27200 297951

15883
15883
15912
15914
Q/257 44
COUNTS @
270 DEG.

118528

108768
202870

=96664



!

9

STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY

ID vAalL.uUE CFmM CORR ChM
SEZR40NAH 1w 69550 23661 1.01 23926 Q. 3440
S2B40B7 i 134700 46117 1.01 46635 0. 346E
S2R40C7 m 201000 63195 1.01 £9972 0. 3481
RVERAGE, 1" = Qw3461 +/~ BI9F% 0. Q040 1.16 % ON  O04/21/88
STANDARD STD AVE DECAY DECAY [CORR EFFICIENCY
iD VALUE CFHM CORR CHEM
32B40A4L 2" 70480 21080 l.01 21302 0. 30z
32B40B3 Y 135100 40454 l.01 408793 Q. S026
SEBAOC4H " 202400 59419 1.01 60042 Q. 2967
AVERAGE, 2" = 0., 30035 +/— @EITL Q. 0065 217 % ON  Q4/19/88
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
1D VALUE CEM CORR CPEM
SER40AS oY 70160 -9 1.01% ~29 =0 0004
S2B40BS o 135700 —-23 1.01 —235 =0, 000z
SER40CE a" 201300 ~=5 1.01 —29 =0, 0001
AVERAGE, 5" = ~0.0002 +/- @IS% 0. Q002 —~106.77 % ON  07/05/90
NEW EFFS FOR DET 10 CQ:GD —I:—; 0.;461 —E" = HHS.EOOSM
ot = —0. 0Q02

[ YTy

33,
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Interim

Rev E

§5T-102

Analytical Batch

4704790

Lab Segment Serial No.: F0077 Customer ID.: 89-044
GEA Analysis
Instrument WA77228 & WA401934 Fusion Dissolution
Procedure/Rev | LA-548-121/C-3 Samples were prepared in batch, but
Technologist 69769/D.M. Southwick counted randomly.
Date 01/09/90
Temperature 72F
Starting Time 12:30 Detectors 1, 2, 3, and 4.
Ending Time 14:00
Chemist S, A, Catlow
Description Lab. Id. Description Lab. Id.
1 } Initial Check Standard F0081 12
2 | Blank F0192 13
3| Sample 89-044 Foo82 14
4 | Duplicate 89-044 F0083 15
5 | Spike 89-044 F0084 16
6 | Sample 89-045 F0106 17
7 | Duplicate 89-045 Fo107 18
g | Sample 89-049 FO178 19
g | Duplicate 89-049 FO179 20
10 | Ending Check Standard Fo181 21
11 | 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Standard | 89844/500 ul 22 mlL
Spike 89B44/100 ul. | Sample/100 uL 22 mL
Prepar&\by Q-}’Mﬁ/ ,( H. S. Rich Date: 05/16/90
- Gighteed P I'nntedt Name

Verified by C. M. Seide! Date:  05/16/90
‘n nafurey Printed Name

Approved by: i gcﬁfzz 22 184l €or L. H. Taylor Date: G— 750

Signature ‘?7('-)/’}1(51'1 5(077' /N5 Printed Naune
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Tuterim

Rev.(Draft) 1/15:89

§8T-103

Single Shell Tank Phase

Calibration Record : A
Analyte: Isotope, Mixed Gamma
Procedure LQ-508-003 Revision: A-0
Instrument: GEA Detector #1 Property Number: 401934
Technologist: JL Anderson Payroll Number: 61413

Date: 3/2/89

Calibration Standard ID: 56B40 D1

Analyte Concentration: N/A

Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration |[Units =

1

2

3 SEE ATTACHED

4

5

6

7

‘8

9

10
Comments:

£
Preparc(l\y' Q,—W /// H. S. Rich Date: /‘""’7/// b/)
£ Sigdanrd Puinted Nune i 7
Verified byQ/qﬂf A _ﬁ Mk/ C. M. Seidel Date: 7////4 D
Signydre Printed Name 7T

Anprovcdhymwf /i €ol\ | rayter  Date___Q=7-00

Sraratune \,-f’p()/,tdyl gc‘(;['f "’ﬂc)gﬁ lfmli '\1-Nmu.
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DETECTOR: 1

GEOMETRY CODE: 42

GEOMETRY DECSRIPTION: 22 ML LlauD, POS 2
CALIBRATION DATE: 14-Feb-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STAKDARD 1D: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 5.721347E-03
88.032 1.512568E-02
122.0614 2.041950E-02
165.853 1.856472E-02
279.1967
391.668 1.0427776-02
513.99 7.856059€-03
661.65 6.838966E-03
a8%8.021 5.300244E-03
1173.237 4.218416E-03
1332.501 3.7855376-03
1836.129 2.931033E-03

EQUATION 0-165 KEV
LOG(EFF) = =5.343694E+01
2.034T04E+01 *LOG(ENERGY)
+  -2.088264E+00 *LOG(ENERGY) "2

EQUATION 165-1836 KEV
LOG(EFF) = 8.372735E+00
+  =7.7624B9E+00 *LOG(ENERGY)
+ 2.017698E+00 *LOGCENERGY) 2
+  ~2.447560E-01 *LOG(ENERGY) "3
+ 1.067720E-02 *LOG(ENERGY) "4

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECTOR: 1

GEOMETRY CODE: 43

GEOMETRY DECSRIPTION: 22 ML Llayip, POS 3
CALIBRATION DATE: 16-Feb-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD ID: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 1.397695E-03
88.032 3.661448E-03
122.0614 5.035820E-03
165.853 4.620516E-03
279.1967
391.668 2.619018E-03
513.99 1.890740E-03
661.65 1.782478E-02
898.021 1.3925636-03
173.237 1.117189E-03
1332.501 1.007670E-03
1836.,129 7.782502E-04

EQUATION 0-165 KEV
LOGCEFF) = -5.354869E+01

36
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EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

37

LOG(EFF) =

+
+
+
+

1.975356E+01 *LOG(ENERGY)
-2.020858E+00 *LOG{ENERGY) "2

4.001880E+01

-2.857555E+01 *LOG(ENERGY)
6. 74844 0E+00 *LOG(ENERGY) "2
7.173093E-01 *LOG(ENERGY) 3
2.8217B0E-02 *LOG(ENERGY) 4

PROCEDURE LO-508-003
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Interim

Rev.(Drafty 1718789

Single Shell Tank Phase

Calibration Record A
Analyte: Mixed Isotope Standards
Pracedure L0Q-508-003 Rovislon: A-0
Instrument: GEA Detector #2 Property Number: 401934
Technologist: 31 Anderson Payroll Number: 61413

Date: 9-1-88

Calibration Standard ID:  56R40 D)

Analyte Concentration: N/A
Type of Calibration: Gamma_Energy Analysis (Efficiency)
Instrument Reading
Dilution Concentration | Units =
1
2
3 SEE_AJTACHED
4
5
6
7 ?
8
9
10
Comments:

— Pt N

Prcparcghy%% Z; £ H. S. Rich Date:_ A F- 2/~
Siadure Pinted Name

Verified by: /m/.m M M C. M. Seidel Date: &~ 26 - YO

lure Printed Nanie

B Approved by:

ﬂ" : {:OAL H. Taylor Date; 52-7"(/0

Signature 5#1‘;!”![1'??’1 S(’(‘#J /’/’r{ﬁ Tinted Name
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DETECTOR: 2

GEOMETRY COOE: 42

GEOMETRY DECSRIPTION: 22 ML LIQuiD, POS 2
CALIBRATICN DATE: 21-0ct-88
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STAKDARD 10D: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA}

59.536 3.417000e-03
88.032 1.090000E-02
122,0614 1.408000€-02
165.853 1.516000E-02
279.1967 9.929000E-03
391.668 7.5780006-03
513.99 5.875000E-03
661.65 4,927000E-03
898.021 3.727000E-03
1173.237 3.085000€-03
1332.50 2.683000F-03
1836.129 2.102000E-03

EQUATION 0-122 Kev
LOGCEFF) = ~6.654070e+01
+ 2.3837B0E+01 *LOG(ENERGY)
+  «2,677550E+0D *LOG(ENERGY) "2

EQUATION 122-1836 KEV

LOG(EFF) = =1.050740E+02
6.428950E+01 *LOG(ENERGY )
=1.503170E+01 *LOG(ENERGY) "2
1.533670E+00 *LOG{ENERGY)"3
-5.838530E-02 *LOG(ENERGY) 4

o+

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECTOR: 2

GEOMETRY CODE: 43

GECMETRY DECSRIPTION: 22 ML LIauip, POS 3
CALIBRATION DATE: 28-Sep-88
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD 10: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 1.476000€-03
88.032 4.7210006-03
122.0614 6.569000¢-03
165.853 6.613000E-03
279.1967 4 ,692000E-03
391.6468 3.542000€-03
513.99 2.810000€-03
661,65 2.327000£-03
890.021 1.790000E-03
1173.237 1.437000£-03
1332.501 1.277000£-03
1836.129 9.824000E-04

39
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EQUATION 0-145 KEV

FQUATION 165-1836 XEV

40

LOGCEFF) =

+*

+

LOG{EFF) =

+ 4+ 4+

=5.B260830E+01
2.165450E+01 *LOGCENERGY)
~2.198930E+00 *LOG(ENERGY } "2

=2.233390£+01
1,174520E+01 *LOGCENERGY)
=2.739550E+00 *LOG(ENERGY ) "2
2.655450E+01 *LOG(ENERGY) "3
=9.6684206-03 *LOGCENERGY ) "4
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41

Interim

Rev.(Drefy) 1/15:39

$5T .3

Single Shell Tank
Calibration Record

Phasec
I-A

Analyte: Mixed Isotope Standards

Procedure  LQ-508-003 Revision: A-0
Instrument:  GEA Detector #3 Property Number: WA77228
Technologist: J. L. Anderson Payroll Number: 61413
Date: 02/07/89

Calibration Standard ID: 56840 D]

Analyte Concentration: N/A

Type of Calibration: Gamma_Energy Analysis (Efficiency)

Instrument Reading
Dilution Concentration |Units =
1
2
3
4 SEE ATTACHED
5
6
7
‘8
9
10
Comments:

H. S. Rich Date:_ S~ 2/~
5 Prinded Naine

Verified by: &MM_M/ €. M. Seidel Date: 7 — S—-7O
'n aure Prinied Name

Approved by: 5 E%-Z’._ffé/ "wélccg;é //rq,"&}_} € L.H. Taylor

Date: 9" /-

Yo

Signature z’TC;f’h(OV v ST fAR s Printed Name




!

DETECTOR: 3
GEOMETRY CODE: #1
GEOMETRY DECSRIPTION: 22 ML Lloutp, PGS 1

CALIBRATION DATE: 2-Jul-89
ANALYST(S): d. L. ANDERSON/M. R. DOMELL
STANDARD 1D: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 2.833765E-02
488,032 2.881764E-02
122.0614 2.756557€-02
165.053 2.270614€-02
279.1967
391.660 1,285730E-02
513.99
661,65 7.841011E-03
898,021 5.779292E-03
1173.237 4, ¥7T30056-03
1332.5M 4.278530E-03
1836.129 3.371238E-03
EQUATION 0-165 KEV
LOG(EFF) = =1, 1138456401

+ 3.4B4260E+00 *LOG(ENERGY)
+  =%,990659E-01 *LOG(ENERGY) 2

EQUATION 165-1836 KEV

"9 3

v
¥

.

!

9

LOGCEFF) = -2.052334E+01
+ 9.121738E+00 *LOG(ENERGY)
+  =1.553578E+00 *LOG(ENERGY) 2
+ B8.018035E~02 *LOG(ENERGY) "3
GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECTOR: 3
GEOMETRY CODE: 42
GEOMETRY DECSRIPTION: 22 ML LIGQUID, POS 2
CALIBRATION DATE: 2-Jul -89
ANALYST(S): J. L. ANDERSON/M. R. DOMWELL
STANDARD 1Dt 56840 D1
ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)
59.536 7.455304E-03
58.032 7.462740E-03
122.0614 7.578302E-03
165.853 6.965814E-03
279.1967
191.668 3.596591E-03
$13.9¢
&661.65 2.318396E-03
898.021 1.824191€-03
1173.237 1.461179E-03
1332.501 1.321243E-03
1836.129 1.0113326-03

42
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EQUATICN D-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATICN RECORD

DEYECTOR:

GEOMETRY CODE:
GEOMEYRY DECSRIPTION:
CALIBRATION DAYE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

43

LOG(EFF) =

+
*

LOG(EFF) =
+

+
+

59.536
88,032
122.0614
165.053
279.1967
391.668
513.99
661,65
898,021
1175.237
1332,501
1836.129

LOG(EFF) =
+
+

LOGCEFF) =
+
+
+

=6.038496E+00
8,819509E-01 *LOG(ENERGY)
-9.970528€-02 *LOG(ENERGY) "2

3.0082260E-01

»1,410839£+00 *LOG(ENERGY)
1.04289BE-01 *LOG(ENERGY) "2
=5.874T25E-03 *LOG(ENERGY) ™3

PROCEDURE La-508-003

3

43

22 ML LIQUID, POS 3
2-Jul-89

J. L. ANDERSON/M. R. DOMELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

2.020462E-03
1.924344E-03
2.027231E-03
1.712371€E~03

1.056509€-03

7. 115743E-04
S.243920€-04
4.5515085€-04
4.223636E-04
3,139091E-04

=5.300788E+00
=3.550643€-01 *LOG(ENERGY)
3.272635E-02 *LOG(ENERGY)"2

=0.815549E+00

2.402920E+00 *LOG(ENERGY )
=4, 420877E-01 *LOG(ENERGY) 2
2.059131E-02 *LOG(ENERGY) "3
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44

Page 1 of_ ]
Phase
A
Analyte: Mixed Isotope Standards
Procedure L0-508-003 Revision: A-0
Instrument: GEA Detector #4 Property Number: 401934
Technologist: 1 | Andersgn Payroll Number: 61913

Date: 2-07-89

Calibration(Standard 1D: 56B40 D

Interim

1/18/89

Rev.(Draft}

Analyte Concentration: N/A

Type of Calibration: Gamma Enerqy Analysis (Effici

ency)

$8T.103

*n; palure ‘-’)’]"g[l/,e,! QCC‘#/’?O_')_() _ l_'lmu{Nn:m. RO e

Instrument Reading
Dilution Concentration | Units =

1
2
3 SEE ATTACHED
4
5
6
7
8
9
10
Comments:

D)
p M H. S. Rich | ,,-/ A
repa 72:;}“(!1)1;—//)/ 1 Prisnad Naine Date: 0’/ // L").//
Vcnreaby.é 2542?4224@%% C. M. Seidel

Sjfnature Proved Naine Date: ‘7A /,/qo
Approved by: Mo ,XCPZC//’ s sl L.H. Taylor Date: 4 —7-F0
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GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DAYE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

45

59.536
B8.032
122.0614
165.6853
279.1967
391.668
513.99
661.65
go8. 01
1173.237
1332.501
1836.129

LOG(EFF) =
+
+

LOG(EFF) =
+
-
+

PROCEDURE LQ-508-003

4

(4]

22 ML LICUID, POS 1
1-Sep-89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

2.682446E-02
8.210956E£-02
1.118411E-01
1.066653E-01

5.704220E-02

3.685958E-02
2.541629€-02
2.161710£-02
1.973393-02
1.484468E-02

=5.844056E+01

2.310700£+01 *LOG(ENERGY)
2.3713556+00 ¥LOG(ENERGY)"2

=1.718967E+01

B,164155E+00 *LOG(ENERGY)
=1.384196E+00 *LOG(ENERGY) "2
7.025965E-02 *LOGCENERGY) "3

PROCEDURE LQ-508-003
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 30-MAY-90 13:47:25

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GECMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
L&D CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MURTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1998

AWALYZED BY: AJ

SAMPLE DESCRIPTION: 2t K5/

GEOMETRY DESCRIPTION: /3990

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 13:41:59
ooy
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

|
\DECAYED TO 0, DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

NERGY CALIBRATION PERFORMED 23-NOV-89
FFICIENCY CALIBRATION PERFORMED 2-MAR-89

U8l



222-S COUNTING ROOM

PK CENTROID
CHANNEL

1C 1126.46
2C 1138.69
3 1209.44
4 1323.29
5C 1591.64
6C 1603.76

7 2346.14
8 2664.59

qg 2729.47
‘0 2800.60
J1 0 2921.54

11B
o

PEAK ANALYSIS

ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
KEV KEV COUNTS COUNTS %

562.70 1.41 645. 764. 10.1 CS-134,
EU-152
568.82 1.41 640. 1301. 9.0 CS-134,
BI-207
604.18 1.47 583. 8369. 2.3 SsB-124,
CS-134
661.08 1,54 419. 12295, 1.8 (CS-137
661.82 5. 46.4
795.25 1.56 321. 5855, 3.0 CS-134
801.31 1,56 274. 553. 9.3 (S-134
1172,62 1.68 255, 5341. 2.8 CO-60
1331.97 1.88 55. 4914, 2,8 C0-60
1364.44 2,40 13. 144. 18.2 (CS-134
1400.04 1.92 13. 59. 32.1 1-132,BI-214
1460.58 1.84 11. 172,  16.2 K-40
1461.77 182, 11.2

FRROR QUOTATION AT 1.96 SIGMA
REAK CONFIDENCE LEVEL AT 85.0%

G- MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

]
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

o~

47

30-MAY-90 13:47:25

F0081



F0081

JHMPLL: LDL

DATA COLLECTED ON  9-JAN-90 AT 13:41:59

DLCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI " ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AC-228 LLD<7.90E-01 LLD<7.90E-01 911.07

AG-108M LLD<2.25E-01 LLD<2.25E-01 433.94

AG-110M LLD<1.05E+00 LLD<].05E+00 657.76

AM-241 LLD<9,30L-01 LLD<9.30E-01 59,54

AM-243  LLD<2.44E-01 LLD<2.44E-0} 74.67

AR-41  LLD<1.44E-01 LLD<1.44E-01 1293.64

AU-198 LLD<2.00E-01 LLD<2.00E-01 411.80

BA-133 LLD<3.00E-01 LLD<3,00E£-01 356,02

BA-139 LLD<5.85E-01 LLD<5.85E-01 165.85

BA-140 LLD<7.76E-0] LLD<7.76L-01 537.27

BA-141 LLD<6,03E-01 LLD<6.03E-01 190.23

BE-7 .LD<2.07C+00 LLD<2.07E+00 477.59

B1-207 LLD<1.98E-01 "LLD<1.98CE-01 569.70

Bis212 LLD<2.58L+00 1L.LD<2,58E+00 727.27

BI-214 LLD<8.68£-0] LLD<8.68E-01 609.32

€H-109 LLD<I.47E+00 LLD<3.47E+00 88,03

CE-139 LLD<1.32E-01 LLD<1.32E-01 165.85

CF141 LLD<2.02£-01 " LLD<¢2,02C-0! 145.44

CEPR144 LLD<, 758400 L1.0<1.75E+00 133.51

€0-56  LLD<1.93C-0) LLD<Y.93E-01 846.76

Co~-57  LLD<1.0BE-01 LLD<1.08E-01 122.06

C0-58  LLD<1.86£-01 LLD<1.86E-01 810.75

CO=60 2.34E+01 +-7,09E-01 2.34E401 +-7.09E-01 1332.50 -0.53
) 1173.24 -0.62

CR-51  LLD<1.51E+00 LLD<1,.51E+00 320.09

CSg134 2.11£+0]1 +-6,82E-01 2.11E+01 +-6.82E-01 795.84 -0,60
: 604.70 -0.52

€S2136 LLD<]1.85E-01 L1LD<1.85E-01 818.51

€S-137 3.81C+01 +-8.42E-01 3.815+01 +-8,42E-01 661.65 -0.57

CS=138 LLD<1.83E-01 LLD<1.83E-01 1435.86

FU-152 LLD<2,.61E-01 LLD<2.61E-0) 1408.01

£6%154  LLD<3.59E-01 LLD<3,59E-01 1274.45

FU-155 LLD<4.22E-01 LLD<4.22E-01 105.31

FE-59  LLD<4.31E-01 LLD<4.31E-01 1099.25

HF-181 LLD<2.29E-01 LLD<2,29E-01 482.20

HG-203 LLD<1.81E-01 LLD<1.81E-01 279.20

[-131  LLD<2.32E-01 LLD<2.32E-01 364.48

1-132 LLD<2.14E-01 LLD<2.14E-01 667 .69

1-133  LLD<2.29E-01 LLD<2.29E-01 529,69

1-134  LLD<2.70E-01 LLD<2,70E-01 847.03

1-135  LLD<4.50E-01 LLD<4.50E-01 1260.41

Z-40 1.LD<1.88E+00 LLD<1.88E+00 1460.75

R-85  LLD<4,.52E401 LLD<4,52E401 513.99

ZR-85M LLD<1.30E-01 LLD<1.30E-01 151.17

<R-87  LLD<4,97E-0} L.LD<4,97E-01 402.58

KR-89  LLD<7.42EC400 LLD<7.42C+00 220.90

LA-140 LLD<9.05E-02 LLD<9.05E~02 1596.20

48"



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
pyU-241
=224
2226
RE-88
RB-89
Ri~220
RU-103
RﬂR?lOG
Sp-124
§%:125
SG~46
SE=-7%
SN=113
SR~85
SRé9)
SR-92
TA<182
TC=99M
TC-123M
TE=125M
TE-132
TH-228
Ti-208
U-235
U-237
W-187
XE~131M
XE-133
XE~133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR=-95
/R-97

I0TAL

LLD<4 . 45E-01
LLD<1.81E-01
LLD<2.17E~01
LLD<1.10E-0Q1
LLD<2.33E-01
LLD<1.59E-01
LLD<).57E-01
LLD<].28E400
LLD<8.29E-0)

LLD<]1.04LC+00

LLD<4.70E-0]
LLD<3.78F+01
LLD<5.44E+00
LLD<3.30E-01
LLD<5.01E-01
LLD<2.06E+04
LLD<B.05FE+03
LLD<]1.67E4+04
LLD<) L45E+03
LLD<5.32E+04
LLD<3 .57 E+00
LLD<3.27L+00
LLD<6.33E-01
LLD<1.04E+00
LLD<).69E+02
LLD<2.11E-01
LLD<3.62E+00
LLD<2.52E-01
LLD<).70E+00D
LLD<¢2.13£-01
LLD<2.38E-01
LLD<2.89E-01
LLD«<1,98E-0]
LLD<3 . 54E-0)
LLD<9.07E-02
LLD<6.07E-01
LLD<1.16E-01
LLD<1.25E-01
LLD<3.28E+01
LLD<1.53E-01
LLD<1.09E+0]
LLD<2.47C-01
LLD<2.17E~01
LLD<6.23C-01
LLD<5.94E-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1.35E400
LLD<1.60E-01
LLD<1.21E400
LLD<6,00E-02
LLD<4,73E401
LLD<2,68E-01
LLD<5.03E-01
LLD<3,.46E-01
LLD<1.84E-01

--------------

8.25E401 +-1,29E+00

49

LLD<4.45E-01
LLD<1.81E~0Q1
LLD<2,17E-01
LLD<1 . 10E-01
LLD<2.33E-01
LLD<1.59E-01
LLD<1.57E-01
LLD<1.28E+00
LLD<8.29E-01
LLD<1.04LE+00
LLD<4.70L-01
LLD<3.78E+01
LLD<5,.44L+00
LLD<3.30E-01
LLD<5.01L-01
LLD<2.06E+04
LLD<8.05E+03
LLD<1.67E404
LLD<]) .45E+03
LLD<5.325+04
LLD<3.57E+00
LLD<3,27E+00
LLD<6.33E-01
L.LD<1.04E+00
LLD<1.69L+02
LLD<2.11E-0]
LLD<3.62CE+00
LLD<2.52E-01
LLD<!L,.70E+00
LLD<2.13E-01]
LLD<2.38E-01
LLD<2.89E-01
LLD<1.98L-01
LLD<3.54C-01]
LLD<9.07E-02
LLD<6.07E-01
LLD<1.16E-01
LLD<1.25E-01
LL.D<3.28E+01
LLD<1.53E-01
LLD<).09L+01
LLD<2.47E-01
LLD<2.17E-01
LLD<6.23E-01
LLD<5,94E-01
LLD<5.77E400
LLD<3.81E-01
LLD<1.355+00
LLD<1.60E-01
LLD<1.21F+00
LLD<6.00E-02
LLD<4.73E+01
LLD<2.68E-01
LLD<5.,03E-01
LLD<3.46E-01
LLD<).84E-01

----------

641.83
834.83
846.76
1274,55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240,99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555,60
1383.94
1121.30
140,51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.2]
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

8.25C+01 +-1.,29E+00

STANDARD DEVIATION =

0.04

Foo81
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222-5 COUNTING ROOM 22-MAY-90 12:38:39

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
L.D CALCULATION PERFORMED
EASURED ENERGY DIFFERENCES LISTED
WILTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1002
ANALYZED BY: Ad

SAMPLE DESCRIPTION: F192

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1,0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 19:58:58
COLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

50

F0192




222-S COUNTING ROOM

PK CENTROID  ENERGY
CHANNEL KEV

1 1322.80 660.84
1B 661.82
2 2921.42 1460.52
2B 1461.77

PEAK

FWHM
KEV

1.47
2.04

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

22-MAY-90 12:38:39

ANALYSIS

BACKGND
COUNTS

33.
3.

B - ENVIRONMENTAL BACKGROUND PEAK

NET AREA ERROR NUCLIDES
COUNTS %
33. 62.0 (CS-137
35. 46.4
146. 16.7 K-40
182. 11.2

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O1l

BACKGROUND DESCRIPTION: BK0O11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
6000. SECONDS

ACKGROUND LIVE TIME:
ﬁ‘b

OIS

B
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222-5 COUNTING ROOM

SAMPLE: F192

DATA COLLECTED ON 9-JAN-90 AT 19:58:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

22-MAY-90 12:38:39

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON

DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AC-228 LLD<1.03E-01 LLB<1.03E-01 911.07
AG-108M LLD<2.60E-02 LLD<2.60E-02 433.94
AG-110M LLD<3.82E-02 1.1.0<3.82E-02 657.76
AM-241 LLD<1.54E-01 LLD<1.54E-01 59.54
AM-243 LLD<4.29E-02 LLD<4.29E-02 74.67
AR-41  LLD<3.48E-02 LLD<3.48E-02 1293.64
AU-198 LLD<2.19£-02 LLD<2.19E-02 411.80
133 LLD<4.59E-02 LLD<4.59£-02 356.02
BA=139 LLD<9.13E-02 LLD<9.13E-02 165.85
BA-140 LLD<1.04E-01 LLD<1.04E-01 537.27
BA-141 LLD<8.40E-02 LLD<8.40E-02 190.23
BE~7 LLD<2.45E-01 LLD<2.45E-01 477.59
BI-207 LLD<2.76E-02 LLD<2.76E-02 569.70
BT:212 LLD<4.40E-01 LLD<4.40E-01 727.27
8l-214 LLD<8,03E-02 L1D<8.03E-02 609.32
CD-109 LLD<5.91E-01 LLD<5,.91E-01 88.03
CE-139 LLD<2.07E-02 LLD<2,07E-02 165.85
CE-141 LLD<3.22E-02 LLD<3.22E-02 145.44
CEPR144 LLD<2.84E-01 LLD<2.84E-01 133.51
€0-56  LLD<2.34E-02 LLD<2.34E-02 846.76
(B<57  LLD<1.83E~02 LLD<1.83E-02 122.06
€0-58 LLD<2.81E-02 L1.D<2.81E-02 810.75
€0-60  LLD<1.31E-02 LLD<1.31E-02 1332.50
CBR=51  LLD<2.12E-01 LLD<2.12E-01 320.09
CS-134 L1D<3.07E-02 LLD<3.07E-02 795.84
C&»136 LLD<2.53E-02 LLD<2.53E~02 818.51
CS-137 LLD<4.77E-02 LLD<4.77E-02 661.65
€S-138 LLD<6.89E-02 LLD<6.89E-02 1435.86
EU-152 LLD<1.30E-01 LLD<1.30E-0! 1408.01
EU-154 LLD<1.13E-01 LLD<1.13E-01 1274.45
EU-155 LLD<6.59E-02 LLD<6.59E-02 105.31
FE-59  LLD<5.71E-02 LLD<5,71E-02 1099.25
HF-181 LLD<2.39E-02 LLD<2.39E-02 482.20
HG-203 LLD<2.46E-02 LLD<2.46E-02 279.20
1-131  LLD<2.90E-02 LLD<2.90E-02 364.48
[-132 LLD<3.48E-02 LLD<3.4BE-02 667.69
I-133  LLD<2.85E-02 LLD<2.85E-02 529.69
I-134  LLD<3.71E-02 LLD<3.71E-02 847.03
1-135 LLD<1.29E-01 LLD<1.29E-0] 1260.41
K-40 LLD<S.20E-01 LLD<9.20E-01 1460.75
KR-85  LLD<8.59E+00 LLD<8,59E+00 513.99
KR-85M LLD<2.16E-02 LLD<2.16E-02 151.17
KR-87  LLD<6.41E-02 LLD<6.41E-02 402.58
KR-89  LLD<1.09E+00 LLD<1.09E+00 220,90
LA-140 LLD<3.16E-02 LLD<3.16E-02 1596.20
LA-142 LLD<6.40E-02 LLD<6,40E-02 641.83
MN-54  LLDx2.94E-02 LLD<2.94E-02 834.83

52



LLD<4.45E-01
LLD<1,.B1E-01
LLD<2,17E-01
LELD<1.10E-01
LLD<2.33E-01
LLD<1.59E-01
LLD<1.57E-01
LLD<], 28E+00
LLD<B.29E-01
LLD<).04E+00
LLD<4.70E-01
L.LD<3, 786401
LLD<5.44E+00
LLD<3.30E~01
L1.D<5,.01E-01
LLD<2.06E+04
.LD<8.05E+03
LLD<1.67E+04
LLD<Y.45E+03
LLD<5.32E+04
LLD<3 . 57E+00
LLD<3.27E+00
LLD<6.33E-01
LLD<1.04E4+00
LLD<1.69E+02
LLD<2.11£-01
LLD<3.62E+00
LLD<2.52E-01
L.LD<1.70E+00
LLD<2.13£-01
LLD<2.38E~01
LLD<2.89E-01
LLO<1.98E-01
LLD<3.54E-0]
LLD<9.07E-02
LLD<6.07E-01
LLD<1,16E-0)
LLD<1 . 25E-01
LLD<3.28E+01
LLD<1.53E-01
LLD<).09E+01
LLD<2.47E-01
LLD<2,.17E-0)
LLD<6.23E-01
LLD<5.94E-01
LLD<5,.77E+00
LLD<3.81E-01
LLD<1.35E+00
LLD<Y.60E-01
LLD<1.21E+00
LLD<6.00E-02
LLD<4.73E+01
LLD<2,.68E-01
LLD<5.03E-01
LLD<3.46£-01
LLD<1.84E-01
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8.25E+01 +-1.29E+00

LLD<4.45E-01
LLD<1.81E-01
LLD<2.17E-01
LLD<1,10£-01
LLD<2.33E-01
LLD<]1.59E-01
LLD<]1.57E-01
LLD<1.28E+00
LLD<8,29E-01
LLD<1.04E+00
LLD<4.70E-01
LLD<3.78E+01
LLD<5.44E+00
LLD<3.30E-01
LLO<5.01E-01
LLD<2.06E+04
LLD<8.05£+03
LLD<L.67E+04
LLD<1,45E+03
LLD<5.32E+04
LLD<3.57E+00
LLD<3.27C+00
LLD<6.33E-01
LLD<1.04E+00
LLD<Y.69E+02
LLD<2.11E-0]
LLD<3.62£+00
LLD<2.52(-01
LLD<1.70£+00
LLD<2.13E-01
LLD<2.38E-01
LLD<2.89E-01
LLD<1.98E-01
LLD<3.54E-01
LLD<9,07E-02
LLD<6.07E-0L
LLD<1.16E-01
LLD<1.25E-01
LLD<3.2BE+0)
LLD<1.53E-01
LLD<1.09E+0]
LLD<2.47E-0]
LLD<2.17E-01
LLD<6,23E-01
LLD<5,94E-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1.35E+00
LLD<1.60E-01
LLD<1.21£+00
LLD<6.00E-02
LLD<4.73E+01
LLD<2.68E-01
LLD<5.03E-01
LLD<3.46E-01
LLD<1.84E-01

----------

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140,51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

8.25E4+01 +-1.29E+00

STANDARD DLVIATION =

0.04
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MN-56  LLD<2.64E-02 LLD<2,64E-02 846.76
NA-22  LLD<3.52E-02 LLD<3,52E-02 1274,55
NA-24  LLD<2.71E-02 LLD<2.71E-02 1368.60
NB-94  LLD<2.93E-02 LLD<2,93E-02 702.63
NB-95  LLD<2.36E-02 LLD<2.36E~02 765.78
NB-97  LLD<4.63E-02 LLD<4,63E-02 657.92
NP-238 LLD<1.09E-01 L1.D<1,.09E-01 984.45
NP-239 LLD<1.43E-01 LLD<1.43E-01 277,60
PA-233 LLD<6.07E-02 LLD<6,07E-02 311.98
PA-234M LLD<2.96E+00 LLD<2.96E+00 1001.03
PB-210 LLD<6.08E-01 LLD<6.08E-01 465.03
PB~-212 LLD<4.85E-02 LLD<4.85C-02 239.00
PB-214 LLD<6.66E-02 LLD<6.66E-02 351.92
PO-210 LLD<2.43E+03 LLD<2.43€+03 804.00
PO-214 LLD<2.78E+02 LLD<2.78E+02 799.70
P0-216 LLD<1.27E+03 LLD<1.27E+03 804.90
PU~239 LLD<2.51E+02 LLD<2.51E+02 129.30
PU-241 LLD<9.09E+03 LLD<9,09E+03 148.57
RA-224 LLD<5.50E-01 LLD<5.50E-01 240.99
RA-226 LLD<4.77E-01 LLD<4,77E-01 186.10
RB-88  LLD<1.98E-01 LLD<1.98E-01 1836.00
AB=89  LLD<1.44E-01 LLD<1,44E-01 1031.88
RN-220 LLD<2,35E+01 LLD<2.35E+01 549,73
RU~103 LLD<2.63E-02 LLD<2.63E-02 497.08
RURH106 LLD<5.53E-01 LLD<5.53E-01 621.80
$B 124 LLD<2.50E-02 LLD<2.50E-02 602.72
$85125 LLD<2.71E-01 LLD<2.71E-01 176,33
SC-46  LLD<3.04E-02 LLD<3,04E-02 1120.45
SF-75  LLD<3.41E-02 LLD<3.41E-02 264.66
SN-113  LLD<3.28E-02 LL.D<3,28E-02 391.67
SR-85  LLD<3.77E-02 LLD<3,77E-02 513.99
-91  LLD<4.97E-02 LLD<4,97E-02 555.60
R-92 LLD<2,99E~02 LLD<2,99E-02 1383.94
TA-182  LLD<9.06E-02 LLD<9.06E-02 1121.30
TC-99M LLD<1,94E-02 LLD<1.94E-02 140,51
TE~123M LLD<2.01E-02 LLD<2.01E-02 159,00
TE-125M LLD<5.19E+00 LLD<5. 196400 109.27
TE=132 LLD<2,28E-02 LLD<2,28E-02 228.16
-228 LLD<1.90E+00 LLD<1.90E+00 84.37
-208 LLD<2.89E-02 L.LD<2.89E-02 583.14
U-235 LLD<3.28E-02 LLD<3.28E-02 185.71
U-237  LLD<8.54E-02 LLD<8.54E-02 208.00
W-187  LLD<7.53E-02 LLD<7,53E-02 685.74
XE-131M LLD<8.52E-01 LLD<8.52E-01 163.98
XE-133 LLD<6.62E-02 LLD<6.62E-02 81.00
XE-133M LLD<1.87E-01 LLD<1.87E-01 233.21
XE-135 LLD<2.24E-02 LLD<2.24E-02 249.79
XE-138 LLD<1.65E-01 LLD<1.65E-01 258.41
Y-88  LLD<1.88E-02 LLD<1,88E-02 1836.06
Y-91 LLD<1, 28E+01 LLD<1.28E+01 1204.90
Y-9IM  LLD<3.76E-02 LLD<3.76E-02 555,60
IN-65  LLD<1.12E-01 LLD<1.12E-01 1115.55
7R-95  LLD<4.95£-02 LLD<4.95E-02 756.73
ZR-97  LLD<2.33E-02 LLD<2,33E-02 743.33
TOTAL 0.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-5 COUNTING ROOM 22-MAY-90 12:37:16

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
EEBOR QUOTATION: 1.96 SIGMA UNCERTAINTY
EﬂVIRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED

ASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

(]
ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2740
ANALYZED BY: AJ

SAMPLE DESCRIPTION: F82
GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 13:43:56
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-0CT-88
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Foos2
222-S COUNTING ROOM

*AMPLE: FB82
JATA COLLECTED ON 9-JAN-90 AT 13:43:56

22-MAY-90 12:37:16

IECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
WCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
1C-228  LLD<1,84E+00 LLD<1.84E+00 911.07
1G-108M LLD<6,85E£-01 LLD<6.85E-01 433.94
6-110M LLD<4,03E+00 LLD<4.03E+00 657.76
M-241  LLD<4.65E4+00 LLD<4.65E+00 59.54
WM-243  LLD<1.28E+00 LLD<1.28C+00 74.67
R-41  LLD<4.97E-01 LLD<4.97€-01 1293.64
WU-198  LLD<5.33E-01 LLD<5.33E~01 411.80
3%;%33 LLD<8.39E-01 LL0<8.39E-01 356.02
A-139  LLD<2.15E+00 LLD<2,15E+00 165.85
W-140  LLD<1.98E+00 LLD<1.98E+00 537.27
A-141  LLD<1.94E+00 LLD<1.94E+00 190.23
=Y LLD<5,54E+00 LLD<5.54E+00 477.59
i1-207 LLD<4.96E-01 LLD<4,96L-01 569.70
iF-212  LLD<6.88E+00 LLD<6.88E+00 727.27
11=214  LLD<1.14E+400 LLD<1.14E+00 609.32
D-109 LLD<1.65E+01 LLD<1.65E+01 88.03
‘E«139 LLD<4.86E-01 LLD<4,.86E-01 165.85
‘E-141 LLD<8.33E-01 LLD<8.33E-01 145.44
EPR144 LLD<6.72E+00 LLD<6.72E+00 133.51
0:56  LLD<4.73E-01 LLD<4.73E-01 846,76
20-57  LLD<4.63E-01 LLD<4.63E-01 122.06
0-58  LLD<4.39E-01 LLD<4.39E-01 810.75
0-60  LLD<5,.24E-01 LLD<5.24E-01 1332.50
R=51  LLD<4.60E+00 LLD<4.60E+00 320.09
5-134  LLD<4.55E-01 LLD<4.55E-0) 795.84
SA36  LLD<4.24E-01 LLD<4.24E-01 818,51
:5-137 6.64E+01 +-2.57E+00 6.64E+01 +-2.57E+00 661.65 0,10
5-138 LLD<1.11E+00 LLD<I.11E+00 1435.86
U-152  LLD<2.45E+00 LLD<2.45E+00 1408.01
U-154  LLD<1,42E+00 LLD<1.42E+00 1274.45
:U-155  LLD<2.22E+00 LLD<2,22E+00 105,31
‘£-59  LLD<1.01E+00 LLD<1.01E+00 1099.25
iF-181 LLD<6.20E-01 LLD<6.20E-01 482.20
iG-203  LLD<5.12£-01 LLD<5.12E-01 279.20
-131  LLD<5,95£-01 LLD<5.95E-01 364.48
-132  LLD<2.11£+00 LLD<2.11E+00 667.69
-133  LLD<5.80£-01 LLD<5.80E~01 529.69
-134  LLD<7.04E-01 LLD<7.04E-0) 847,03
-135  LLD<1.71E+00 LLD<1.71E+00 1260.41
=40 LLD<1.02E+01 LLD<1.02E+01 1460.75
R-85  LLD<1.47E+02 LLD<1.47C+02 513.99
R-85M LLD<5.47£-01 LLD<5.47E-0} 151.17
R-87  LLD<1.27E+00 LLD<1.27E+00 402.58
R-89  LLD<2.22E+01 LLD<2.22E+01 220.90
A-140 LLD<6.64E-01 LLD<6.64E-01 1596.20
A-142 LLD<]1.30E+00 LLD<1.30E+00 641.83
IN-54  LLD<4.48E-01 LLD<4.48E-01 834.83
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222-S COUNTING ROOM 22-MAY-90 12:37:16
PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.27 661.75 1.6l 80. 3112. 3.6 CS-137
18 661.85 36, 13.9

2 2921.94 1460.51 2.06 14. 150, 18.1 K-40
2B 1460.85 156, 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO12
BAEKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME:  60000. SECONDS

[#a
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% TECH. SPEC, = ¥%wdkk (4 _dkkikk)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
“HANNEL KEV COUNTS %

2921.94 1460.51 150. 18.1 1.96E+01

e
&0
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CANBERRA SPECTRAN-F V2,06 SOFTWARE
222-5 COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22

ANALYS!IS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1,50 KEV

E%FOR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

o
ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3880
ANALYZED BY: AJ

SAMPLE DESCRIPTION: F83 .
GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000£-03 LI / CONVERSION FACTOR: 1.C000E-01
STANDARD SIZE: 1,0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 17:32:47
GOLLECT LIVE TIME: 3000, SECONDS

REAL TIME: 3003, SECONDS

DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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F0083
222-5 COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22

SAMPLE: F83 i
DATA COLLECTED ON 9-JAN-90 AT 17:32:47

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT,
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<7.39E+00 LLD<7.39E+00 911,07
AG-108M LLD<1.37E+0Q0 LLD<1.37E+00 433,94
AG-110M LLD<5.43E+00 LLD<5. 43E+00 657.76
AM-241 LLD<2.60E+00 LLD<2.60E+00 59,54
AM-243  LLD<1.65E+00 LLD<1.65E+00 74.67
AR-41  LLD<2,15E+00 LLD<2, 15E400 1293.64
AU-198 LLD<1.34E+00 LLD<1.34E+00 411.80
BA-133 LLD<2.10E+00 LLD<2.10E+00 356.02
BA-139  LLD<4.96E+00 LLD<4,96E+00 165.85
BA-140 LLD<5.45E+00 LLD<5.45E+00 537.27
BA-141  LLD<5.02E+00 LLD<5.02E+00 190,23
-7 LLD<1, 22E+01 LLD<1.22E+01 477.59
[-207 LLD<1.31E+00 LLO<1.31E+00 569.70
B81-212  LLD<2.02E+01 LLD<2.02E+01 727.27
B1-214 LLD<4,18E+00 LLD<4, 18E+00 609,32
£D-109 LLD<2.62E+01 LLD<2.62E+01 88.03
CE-139 LLD<1,12E+00 LLD<1.12E+00 165.85
CE-141 LLD<1.97E+00 LLLD<1.97E+00 145,44
LEPR144 LLD<1.69E+01 LLD<1.69E+01 133.51
‘C0-56 LLD<1.37E+00 LLD<1.37E+00 846.76
€0-57  LLD<1.07E+00 LLD<1.07E+00 122.06
C0-58  LLD<1.50E+00 LLD<1.50E+00 810.75
€0-60  LLD<1.62E+00 LLD<1.62E400 1332.50
CR-51  LLD<1.07E+01 LLD<1.07E+01 320.09
TS5-134 LLD<1.68E+00 L.LD<1.68E+00 795.84
-136 LLD<1.37E+00 LLD<1,37E+00 818.51
$-137 5,61E+01 +-3.86E+00 5.61E+01 +-3.86E+00 661.65 -0.10
€S$-138 LLD<2.87E+00 LLD<2.87E+00 1435.86
EU-152 LLD<6.30E+00 LLD<6.30E+00 1408.01
FU-154 LLD<4.31E+00 LLD<4.31E+00 1274.45
EU-155 LLD<4.33E+00 LLD<4.33E+00 105.31
FE-59  LLD<2.96E+00 LLD<2.96£+00 1099.25
HF-181 LLD<1.64E+00 LLD<1.64E+00 482.20
HG-203 LLD<1.36E+00 LLD<1.36E+00 279.20
1-131  LLD<1.51E+00 LLD<1.51E+00 364,48
[-132  LLD<1.76E+00 LLD<1.76E+00 667.69
1-133  LLD<1.46E+00 LLD<1.46E+00 529.69
1-134  LLD<2.05E+00 LLD<2.05E+00 847.03
1-135  LL0<6.77E+00 LLD<6.77E+00 1260.41
K-40  LLD<4.61£+01 LLD<4.61E+01 1460.75
KR-85  LLD<3.51E+02 LLD<3.51E+02 513.99
KR-85M LLD<1.45E£+00 LLD<1.45E+00 151.17
KR-87  LLD<2.83E+00 LLD<2.83E+00 402,58
KR-8B9  LiAk5.27£+01 LLD<5. 27E+01 220,90
LA-140 LLD<1.32E+00 LLD<1.32E+00 1596.20
LA-142 LLD<3.27E+00 LLD<3.27E+00 641.83
MN-54  LLD<1.58E+00 LLD<1. 586400 834.83
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LLD<1.55E+00

FOU83

MN-56 LLD<1.55E+00 846.76
NA-22  LLD<1.56E+00 LLD<1.56E+00 1274.55
NA-24  LLD<1.43E+00 LLD<1.43E+00 1368.60
NB-94  LLD<1.35E+00 LLD<1.35E400 702.63
NB-95  LLD<1.46E+00 LLD<1.46E+00 765.78
NB-97  LLD<6.59E+00 LLD<6.59E+00 657.92
NP-238 LLD<5.51E+00 LLD<5.51E+00 984.45
NP-239 LLD<7.82E+00 LLD<7.82E+00 277.60
PA-233 LLD<3.05E+00 LLD<3,05E+00 311.98
PA-234M LLD<2.84E+02 LLD<2,84E+02 1001.03
PB-210 LLD<3.58£+01 1L.LD<3.58E+01 465.03
PB-212 LLD<2.73E+00 LLD<2.73E+00 239.00
PB-214 LLD<4.16E+00 LLD<4,16E+00 351,92
PO-210 LLD<1.10E+05 LLD<1.10E+05 804.00
P0-214 LLD<1.39E+04 LLD<1.39E+04 799.70
P0-216 LLD<7.06E+04 LLD<7.06E+04 804,90
PU-239 LLD<1.49E+04 LLD<1.49E+04 129.30
PU-241 LLD<5.01E+05 LLD<5.01E+05 148.57
RA-224 LLD<3,02E+01 LLD<3.02E+01 240.99
RA-226 LLD<3.16E+01 LLD<3.16E+01 186.10
RB-88  LLD<1.35E+01 LLD<1.35E+01 1836.00
RB-89  LLD<6.80E+00 LLD<6.80E+00 1031.88
R-220 LLD<1.34E+03 LLD<1.34E+03 549,73
RU-103 LLD<1.51E+00 LLD<1.51E+00 497.08
RURH106 LLD<2.57E+01 LLD<2.57E+01 621.80
SB-124 LLD<1.22E+00 LLD<1.22E+00 602.72
§8-125 LLD<1.40E+01 LLD<1.40E401 176.33
§Q¢46 LLD<«2.39E+00 LLD<2.39E+00 1120.45
E-75  LLD<1.83E+00 LLD<1.83E+00 264,66
gN-113 LLD<1.92E+00 LLD<1.92E+00 391.67
SR-85  L1D<1.54E+00 LLD<1.54E+00 513.99
SR-91  LLD<2,45E+00 LLD<2.45E+00 555.60
SR-92 LLD<2.48E+00 LLD<2.48E400 1383.94
TA-182 LLD<5.76E+00 LLD<5.76E+00 1121.30
TG-99M  LLD<1.11E+00 LLD<1.11E400 140.51
TE-123M LLD<1.07E+00 LLD<1.07E+00 159.00
TE-125M LLD<3.38E+02 LLD<3.38E+02 109.27
TE-132 LLD<1.25E+00 LLD<1.25E+00 228.16
TH-228 LLD<7.35E401 LLD<7.35E+01 84.37
-208 LLD<1.92E+00 LLD<1.92E+00 583.14
-235 LLD<1.94E+00 LLD<]1.94E+00 185.71
U-237  L1.D<5.08E+00 LLD<5.08E+00 208.00
W-187  LLD<5.12E+00 LLD<5.12E+00 685.74
XE-131M LLD<4.80E+0] LLD<4.80E+0] 163.98
XE-133 LLD<2.39E+00 LLD<«2.39E+00 81.00
XE-133M LLD<1.15E+01 LLD<1.15E+0C1 233.21
XE-135 LLD<1.23E+00 LLD<1.23E+00 249.79
XE-138 LLD<9.04E+00 LLD<9.04E+00 258.41
Y-88 LLD<1.28E+00 LLD<1.28E+00 1836.06
Y-91 LLD<6.62E+02 LLD<6.62E+02 1204,90
Y-91M  LLD<1.85E+00 LLD<1.85E+00 555.60
IN-65  LLD<4.37E+00 LLD<4.37E+00 1115.55
ZR-95  LLD<2.51E+00 LLD<2.51E+00 756.73
ZR-97  LLD<1.29E+00 LLD<1.29E+00 743.33
TOTAL 5.61E+01 +-3.86E+00 5.61E+01 +-3.86E+00

EBAR = **¥%xx MEY/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.61E+01 (+-3.86E+00) UC/LI
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22
PEAK ANALYSIS

PK CENTROID  ENERGY FWHM BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 63.98 32.57 1.26 764, 300. 27.2 CE-144
2 704.06 352.24 1.16 = 246, 167. 30.9 PB-214
2B 351.90 109, 28.2
3 1166,20 583.14 - 1.53 95. 130. 28.0 EU-154,
3B 583.13 94, 24.1 TL-208
4 1218.31 609.18 1.49 114, 132, 29.8 BI-214,
4B 609,19 122, 21.0 RU-103
5 1323.09 661.55 1.60 108. 1310. 5.9 (CS-137
58 661.41 8l. 28.8
6 1821.76 910,81 1.84 63. 80. 38.6
68 910.98 84, 23.3
7 2920.80 1460.50 2,10 16, 574. 8.5 K-40
/B 1460.58 611. 5.5

o

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%
L

%:; ENVIRONMENTAL BACKGROUND PEAK

~
BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O013
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS

™

v
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% TECH. SPEC, = #k&kkk (g dkiok)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

63.98 32.57 300. 27.2 1.45E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

~704.06 352.24 167. 30.9  1.45E+01

(1166.20 583.14 130. 28.0 1.69E+01
1218.31  609.18 132. 29.8 1.77E+0]

oi821.76  910.81 80. 38.6 1.4B8E+01

2920.80 1460.50 574. 8.5 1.57E+02

e

W

g

£
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F0084
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* *
* GAMMA SPECTRUM ANALYSIS *
% ¥*

* k ok k k ok kh ok ok ok ok ok ko k k k k ok ok ok k ok k ko k k Kk kKK K Kk k k k Kk

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM 22-MAY-90 12:57:40

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

LN

ENVIRONMENTAL BACKGROUND SUBTRACTED
FLLD CALCULATION PERFORMED

EASURED ENERGY DIFFERENCES LISTED
'MULTIPLET ANALYSIS PERFORMED

(%kALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1000
¢ANALYZED BY: AJ

“SAMPLE DESCRIPTION: F84

rGEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
«STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOGO

COLLECT STARTED ON 9-JAN-90 AT 17:38:48
¢SOLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 22-MAY-90 12:57:40
PEAK ANALYSTIS

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 93,93  46.86 1.14 351. 105. 53.0
2C 1126.47 562.71 1.54 183. 186. 27.2 (CS-134,
FU-152
3C 1138.56 568.75 1.54 210. 285. 23.1 (S-134,
BI1-207
4 1209.44 604.18 1.49 221. 1797. 5.2 SB-124,
€S-134
5 1323.32 661.10 1.47 149, 6884, 2.4 (S-137
58 661.82 35, 46.4
6C 1591.62 795.24 1.46 92, 1210. 7.1 CS-134
7C 1603.60 801.23 1.46 87. 134. 21.5 CS-134
8 2346.20 1172.65 1.87 56, 1128. 6.2 C0-60
9 2664,57 1331.96 1.86 13. 1060, 6.1 C0-60
10  2921.50 1460.56 1.63 5. 162. 16.0 K-40
~308 1461.77 182, 11.2

r,‘
«RROR QUOTATION AT 1.96 SIGMA
‘EfAK CONFIDENCE LEVEL AT 85.0%

é;- MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

v
*BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11l
BACKGROUND DESCRIPTION: BKO0O11

"BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

)
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F0084

222-5 COUNTING ROOM 22-MAY~90 12:57:40
SAMPLE: F84

DATA COLLECTED ON 9-JAN-90 AT 17:38:48

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCL IDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT DIFF
AC-228 LLD<2,06E+00 LLD<2. 06E+00 911.07
AG-108M LLD<7.20E-01 LLD<7.20E-01 433,94
AG-110M LLD<3.92E+00 LLD<3.92E+00 657.76
AM-241 LLD<3.84E+00 LLD<3.B4E+00 59.54
AM-243  LLD<1.05E+00 LLD<1 . 05E+00 74.67
AR-41  LLD<4.93E-01 LLD<4.93E-01 1293.64
AU-198 L[D<6.21E-01 LLD<6.21E-01 411.80
BA-133 LLD<9.63E-01 LLD<9.63E-01 356.02
BA-139 LLD<2.18E+00 LLD<2. 18E+00 165.85
pBA-140  LLD<2,14E+00 LLD<2.14E+00 537.27
BA-141 LLD<2.15E+00 LLD<2. 15E+00 190,23
eBE-7  LLD<6.79E+00 LLD<6. T9E+00 477.59
BI-207 LLD<5.86E-01 LLD<5.86E-01 569.70
B1-212 LLD<7.226+00 LLD<7.22E+00 727.27
rgé-zm LLD<2. 25E+00 LLD<2. 25E+00 609.32
Ch-109 LLD<I.50E+01 LLD<1.50E+01 88.03
(CE-139  LLD<4.94E-01 LLD<4.94E-01 165.85
CE-141 LLD<7.99E-01 LLD<7.99E-01 145.44
+CEPR144 LLD<6.74E+00 LLD<6 . T4E+00 133.51
€0-56  LLD<5.21E-01 LLD<5.21E-01 846.76
ICo-57 .LD<4.35E£-01 LLD<4.35E-01 122.06
LP-58  LLD<4.57E-01 LLD<4.57E-01 810.75
*C0-60 2.526401 +-1.56E+00  2,52E+01 +-1.56E400  1332.50 -0.54
— 1173.24 -0.59
CR-51  LLD<5.03E+00 LLD<5.03E+00 320.09
-65-134 2.18E+01 +-1.57E+00  2.18E+01 +-1.57E+00 795.84 -0.61
604.70 -0.52
s-136  LLD<4.96E-01 LLD<4.96E-01 818.51
€s-137 1.06E402 +-2.90E+00  1.06E+02 +-2.90E+00 661.65 -0.55
CS-138 LLD<6.89E-01 LLD<6.89E-01 1435.86
EU-152 LLD<I.18E+00 LLD<1. 18E+00 1408.01
EU-154 LLD<9.67E-01 LLD<9.67E-01 127445
EU-155 LLD<1.78E+00 LLD<1.78E+00 105.31
FE-59  LLD<1.15E+00 LLD<1. 15E+00 1099.25
HF-181 LLD<7.35E-01 LLD<7.35E-01 482.20
HG-203 LLD<6.16E-01 LLD<6.16E-01 279.20
1-131  LLD<7.08E-01 LLD<7.08E-01 364,48
1-132  LLD<6.05E-01 LLD<6.05E-01 667.69
I1-133  LLD<6.64E-01 LLD<6.64E-01 529.69
1-134  LLD<7.39E-01 LLD<7.39E-01 847,03
1-135  LLD<1.39E+00 LLD<1.39E+00 1260.41
K-40  LLD<9.13E+00 LLD<9. 13E+00 1460.75
KR-85  LLD<1.52E+02 LLD<1.52E+02 513,99
KR-85M LLD<4.99E-01 LLD<4.99E-01 151.17
KR-87  LLD<1.49E+00 LLD<1.49E+00 402.58
KR-89  LLD<Z.49E+01 LLD<2.49E+01 220,90
LA-140 LLD<3.68E-01 L1.0<3.68E-01 1596. 20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0O-214
PO-216
PU-239
PU-241
RA-224
RA-226
¢RB-88
RB-89
PRN-220
(RU-103
RURH106
€58-124
SB-125
€5C-46
E-75
“%N-llz
+SR-85
SR-91
“8R-92
TA-182
~FC-99M
TE-123M
"TE-125M
olE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

LLD<1.38E+00
LLD<5.70E-01
LLD<5.87E~01
LLD<3.91E-01
LLD<6.13E-01
LLD<4,96E-01
LLD<5.02E-01
LLD<4.75E+00
LLD<2.24E+00
LLD<3.38E+00
LLD<1.48E+00
LLD<9.84E+01
LED<1.76E+01
LLD<1.13E+00
LLD<1.59E+00
LLD<5.80E+04
LLD<1.89E+04
LLD<4.45E+04
LLD<5.92E+03
LLD<2.02E+05
LLD<1.21E+01
LLD<1.13E+01
LLD<3.16E+00
LLD<2.42E+00
LLD<4.89E+02
LLD<6.34E-01
LLD<1.Q4E+0]
LLD<6.53E-01
LLD<5,.89E+00
LLD<5.37E-01
LLD<7.77E-01
LLD<8.83E-01
LLD<6.69C-01
LLD<9.44E-01
LLD<4,94E-01
LLD<1.73E+00
LLD<4.47E-0]
LLD<4.4BE-0]
LLD<1.36E+02
LLD<5,24E-01
LLD<4,75E+01
LLD<6.98E-01
LLD<7.44E-01
LLD<2.17E400
LLD<1.66E+00
LLD<2.00E+01
LLD<1.72E+00
LLD<4,69E+00
LLD<5.41E-01
LLD<4.03E+00
LLD<3.00E-01
LLD<1.52E+02
LLD<7.14E-01
LLD<1.31E+00

LLD<B.81E-01

LLD<4.69E-01

ey R

1.53E+02 +-3.65E+00
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LLD<1.38E+00
LLD<5.70E-01
LLD<5.87E-01
L1D<3.91E-01
LLD<6.13E-01
LLD<4.96E-01
LLD<5.02E-01
LLD<4.75E+00
LLD<2.24E+00
LLD<3.38E+00
LLD<1.48E+00
L.LD<9.84E+01
LLD<1.76E+01
LLD<1.13E+0Q0
LLD<1.59E+00
LLD<5.80E+04
LLD<1.89E+04
LLD<4.45E404
LLD<5,.92E+03
LLD<2.02E+05
LLD<1.21E+01
LLD<1.13E+01
LLD<3.16E+00
LLD<2.42E+00
LLD<4.89E+02
LLD<6.34E-01
LLD<1.04E+01
LLD<6,53E-01
LLD<5.89E+00
LLD<5.37E-01
LLD<7.77E-01
LLD<8.83E-01
LLD<6.69E-01
LLD<9.44E-01
LLD<4.94E-01
LLD<1.73E+00
LLD<4.47E-01
LLD<4.48E-01
LLD<1.36E+02
LLD<5.24E-01
LLD<4.75E+01
L1.D<6.98E-01
LLD<7.44E-01
LLD<2.17E+00
LLD<1.66E+00
LLD<2.00E+01
LLD<1.72E+00
LLD<4.69E+00
LLD<5.41E-01
LLD<4.03E+00
LLD<3.00E-01
LLD<]1.52E+02
LLD<7.14E-01
LLD<1.31E+00
LLD<8.81E-01
LLD<4.69E-01

641.83
834.83
846.76

1274.55

1368.60
702,63

765.78
657.92

984.45

277.60
311.98
1001.03
465,03
239.00
351.92
804.00
799.70
804.90
129,30
148.57
240.99
186,10
1836.00
1031.88
549.73
497.08
621.80
.602.72
176.33
1120.45
264.66
391.67
513,99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

1.53E+02 +-3.65E+00

STANDARD DEVIATION =

0.04



EBAR = ¥k MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 2,33E-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.53E+02 (+-3.65E+00) UC/LI
% TECH. SPEC. = ¥hdkkk (4 ki)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV . COUNTS %

93.93 . 46.86 105. 53,0 1.51E+01
1126.47  562.71 186. 27.2  7.94E+00
1138.56  568.75 285, 23.1 1.23E+01

G&GOS.GO 801.23 134, 21.5 7.67E+00

FPEAKS ELIMINATED BY BACKGROUND SUBTRACTION

o
CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

€2921.50 1460.56 162, 16.0 1.54E+01

!

g
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-50 12:58:18

L4

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

¢tRROR QUOTATION: 1,96 SIGMA UNCERTAINTY

‘ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MYLTIPLET ANALYSIS PERFORMED

¢ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4881
ANALYZED BY: Ad

~AMPLE DESCRIPTION: F181

GEOMETRY DESCRIPTION:

~WMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

~-ANALYSIS LIBRARY FILE: ANLOOO

“COLLECT STARTED ON 9-JAN-90 AT 21:47:12

TOLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3031. SECONDS

DEAD TIME: 1.02 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT
ENERGY CALIBRATION PERFORMED 26-DEC-89 ¢

EFFICIENCY CALIBRATION PERFORMED 1-SEP-89

69
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222-S COUNTING ROOM WESTINGHOUSE HANFORD
PEAK ANALYSIS

22-MAY-90 12:58:18

PK CENTROID  ENERGY FWHM  BACKGND NET AREA ERROR

CHANNEL KEV KEV COUNTS COUNTS

1 53.52 26.94 1.09 2647, 1374.
1B 27.06 123.

2 951.30 475,58 1.50 4649, 925,
3C 1126.85 563.33 1.57 3190, 3491.
4C 1138.98 569.39 1,57 3111. 6628.

5 1209.75 604.77 1.55 3004, 41038,
6 1323.62 661.70 1.66 2076. 63912.

68 661.35 379.
7¢ 1591.87 795.82 1.72 1666. 29757,
8C 1604,14 801.96 1.72 1599, 2941,
g 2077.47 1038.67 1.87 1554, 402,
.10C 2335.39 1167.68 2.06 968, 634.
11C  2346.28 1173.13  2.06 950, 27131,
12  2664.80 1332.48 2.26 274, 24465,
13 2729.85 1365.03 2.22 113. 815,
Cra  2801.21 1400.74 2.60 92, ar4,
A5 2921.41 1460.88 2.44 62. 818,
158 1460.80 854,
e

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

Lg= MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

et

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
ACKGROUND DESCRIPTION: BKG

CKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000, SECONDS

70
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11.6
34.3

22.0

6.5

4.7
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12.7
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NUCLIDES

CS-134
CS-134,
EU-152
CS-134,
BI-207
CS-134
CsS-137

CS-134
CS-134
CS-134
CS-134
C0-60
C0-60
CS-134
BI-214
K-40

Fo181



LLD<1.83E-01
LLD<8.51E-02
LLD<1.01E-01
LLD<h.34E-02
LLD<7.43E-02
LLD«<6.84E-02
LLD<8,.00E-02
LLD<5.74E-01
LLD<3.59E-01
LLD<3,79E-0}
LLD<1.60E-01
LLD<1.81E401
LLD<1.97E+00
LLD<1.27E-01
LLD<1.76E-01
LLD<7.22E+03
LLD<3.73E+03
LLD<6.39E+03
LLD<5,10E+02
LLD<1.82E+04
LLD<1.29£+00
LLD<1,29E400
LLD<3.41E-01
LLD<4.32E-01
LLD<6.96E+01
LLD<8.38E-02
LLD<1.46E4+00
LLD<1.92E-01
LLD<5,59E-01
LLD<1.12E-01
LLD<B.99E-02
LLD<1.10E-01
LLD<7.40E-02
LLD<1.40E-01
LLD<4,77TE-02
LLD<3.00E~01
LLD<3,90E-02
LLD<4.36E-02
LLD<1.21E401
LLD<5.78E-02
LLD<3.95E+00
LLD<1.00E-01
LLD<7.18E-02
LLD<2.32E-01
LLD<2.39E-0]
LLD<1.98BE+00D
LLD<1.45E-01
LLD<4.62E-01
LLD<5,.41E-02
LLD<4 . 54E-01
LLD«3.21E~02
LLD<2,36E+01
LLD<1.06E-01
LLD<2.27£-01
LLD<1.37E-01
LLD<7.73E-02

7.96E+01 +-6.23E-01

71

LLD<1.83E-01
LLD<8,51E-02
LLD<1,01E-01
LLD<5,34E-02
LLD<7.43E-02
LLD<6.84E-02
LLD<8.00E-02
LLD<5,74E-01
LLD<3.59E-01
LLD<3.79E-01
LLD<]1.60£-01
LLD<].81E+01
LLD<1.97E+00
LLD<1.27E-01
LLD<1.76E-01
LLD<7.22E+03
LLD<3.73E+03
LLD<6.39E+03
LLD<5.10E+02
LLD<1.82E+04
LLD<1.29E+00
LLD<1.29E+00
LLD<3.41E~01
LLD<4.32E-01
LLD<6.96E+01
LLD<8.38E-02
LLD<1.46E+00
LLD<1,92E-01
LLD<5.55E-01
LLD<1.12E-01
LLD<8.99E~02
LLO<1.10E-01
LLD<7.40E-02
LLD<1.40E-01
LLD<4,77E-02
LLD<3.00E-01
LLD<3.90E-02
LLD<4.36E-02
LLD<1,21E4+01
LLD<5.78E-02
LLD<3.95E+00
LLD<1.00E-01
LLD<7.18E-02
LLD<2.32E-01
LLD<2.39E-01
LLD<1.98E+00
LLD<1,45E-01
LLD<4.62E-01
LLD<5.41E-02
LLD<4.54E-01
LLD<3.21E-02
LLD<2.36E+01
LLD<1.06E-D1
LLD<2,27E-01
LLD<1.37E-01
LLD<7.73E-02

- -

641.83
834.83
846.76
1274.55
1368.60
702,63
765.78
657.92
984.45
277.60
311,98
1001.03
465.03
239.00
351,92
804.00
799.70
804.90
129.30
148.57
240.99
186,10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.21
249,79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

7.96L+01 +-6.23E-01

STANDARD DEVIATION =

0.07

0181



EBAR = *%%*% MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI

TOTAL MEASURED ACTIVITY = 7.96E+01 (+-6.23E-01) UC/LI
% TECH, SPEC. w Wwhiok (y.dkk)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

CENTROID
CHANNEL

53.52
951.30
1126.85
r4138.98
604.14
«2077.47
2335.39
€2729.85
4801.21

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

26.94 1251, 13,2 1,32E+03
475.58 925. 22.0 6.21£+00
563.33 3491. 6.5 2.73E+01
569.39 6628. 4,7 5.24E+01
801,96 2941. 7.8  3.19E401

1038.67 402. 32.7 5.52E+00
1167.68 634. 19.9 9.66E+00
1365,03 815, 8.1 1.42E+01
1400.74 374. 13.2 6.66E+00

c‘:".
*fEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
CHANNEL

“%o21.41

o

ENERGY NET AREA ERROR GAMMAS/SEC
KEV ~ COUNTS %

1460.88 818. 7.6 1.51E+01

72
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Tnterim

419490

Rev E

3§8T-102

Analytical Batch

Lab Segment Serial No.: FO077

Uranium Analysis

Customer |D.: 89-044

Instrument WA77344
Procedure /Rev || A-925-106/A-2 Fusion Dissolution
Technologist 6B598/R. D. Hale
Date 12/27/89
Temperature 23C
Starting Time 09:00
Ending Time 11:00
Chemist 5. A. Catlow
Description Lab. Id. Description Lab. ld.
1 | Initial Check Standard FO081 12
2 | Blank F0192 13
3| Sample 89-044 Foo82 14
4 | Duplicate 89-044 FO083 15
5 | sample 89-049 FO178 16
6 | Duplicate 89-049 FO178 17
7 | Spike 89-049 FO180 18
8 | Ending Check Standard Fo181 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
LMCS Check Standard | 58B38/.17 uL 5.7 mL
Spike 54B38/.16 uL | Sample/.80 uL 6.2 mL
Preparga\_w 2;2 H. S. Rich Date:  05/16/90
gnatc Prnted Name
Verified by: % ?ddff“ / C. M. Seidel Date:  05/16/90
Sighature Printed Name

Ko ééiﬁ’ﬂz;”&ﬂ -or L.H. Taylor

Signalure 6']";0[))_]{))’! 4(0‘1‘}‘ eSS -Pnnlx.’(l Name

Approved by:

g-7-90

Date:
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WATER DIGESTION TEST ANALYSIS



SL

Single Shell Tank Project

Tank 241-U-110
Core 6
Segment 3
Customer ID: 89-044
Check

Standard
Laboratory ID: FO086
Water Digestion
Ion Chromatograph
Fluoride 94.20%
Chloride 104.60%
Nitrate 104.80%
Phosphate 97.40%
Sulfate 97.20%
Laboratory ID: FO086
Total Organic Carbon/ 100.72%

Carbonate

27590914

Water Digestion
Laboratory Results of Solids

Units are Sampie Wei Weight

Laboratory Segment Serial No.: FO077

Blank Sample Sample Spike of  Check
Duplicate Sample  Standard

FO098 FO087 FO088 F0089 FO186

8.90 g/L 8.91 g/L 13.2  g/L

<.1 ppm 2.91E+03 wug/g 3.40E+03 ug/g 117.10%  92.80%
<.1 ppm <1.13E+03 ug/g <1.13E+03 ug/g 113.00% 92.60%
<1.0 ppm 5.35E+04 ug/g 5.10E+04 uwg/g 104.70% 102.40%
<1.0 ppm 2.17E+04 ug/g 2.59E+04 ug/g 117.90%  95.80%
<1.0 ppm <1.13E+04 ug/g <1.13E+04 ug/g 109.90%  94.20%
F0098 F0087 FO088 Fo089 FO030
6.37E-01 ug/min 1.08E+04 wug/g 9.23E+03 ug/g 81.70%  103.27%



9L

J
Single Shell Tank Project
Tank 241-U-110
Core 6
Segment 3
Customer ID: 89-044
Check
Standard
Laboratory ID: FO086
Water Digestion
Ion Chromatograph
Fluoride 84.20%
Chloride 104.60%
Nitrate 104.80%
Phosphate 97.40%
Sulfate 97.20%
Laboratory ID: F0OO86

Total Organic Carbon/ 100.72%
Carbonate

Laboratory Segment Serial No.:

Blank

FO098

<.1 ppm
<.1 ppm
0.29 ppm
<1 ppm
<1 ppin

F0098

6.37E-01 ug/min

Water Digestion
Sample Results on Laboratory Digestion

Sample

Foos7
8.90 g/L
25.9  ppm
<10.1 ppm
476 ppm
193 ppm
<101 ppm

F0087
9.62E-02 g/L

Sample
Duplicate
Fooss

8.91 g/L

30.3  ppm
<10.1 ppm
454 ppm
231 ppm
<10l  ppm

F0088
8.22E-02 g/L

FOO77

Spike of

Sample
Fo089

13.2

117.10%
113.00%
104.70%
117.90%
109.90%

F0089
81.70%

Check
Standard
FO186

g/t

92.80%
92.60%
102.40%
85.80%
94.20%

FO090
103.27%
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Tnterim

Rev E

U2

58

Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

Water Digestion

4045090

Instrument N/A Note: Sample is not spiked prior to
Procedure /Rev | LA-504-101/A-2 digestiop. This prOt_:edure provide's a sample
to be spiked later with the appropriate
Technologist 6B107/N. E. Wright elements.
Date 12-28-90 '
Temperature 24 C
Starting Time 14:00 12-27-90
Ending Time 10:28 12-18-90
Chemist H. S. Rich
Description Lab. Id. Description Lab. Id.
1 { Blank FO098 12
2 | Sample 89-044 Foo87 13
3| Duplicate 89-044 Fooss 14
4 | Spike FO089 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot [ No. & Aliquot { of Standard
N/A
H. 8. Rich Date: 05-16-90
Printed Nante
Verified by: @;&)ﬁ A4 ﬁéqﬁz/g C. M. Seidel Date: 05-16-90
Sigg Printed Name
Approved by: gé’_f-/tﬁ/vv M%M ~€or L.H. Taylor Date:_ A =7 -40
7 Signatwe %‘}meéu Seeill FNOSS  Prinsed Nune
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Interim

40490

Rev E

102

Analytical Batch

l.ab Segment Serial No.: F0077

Customer 1D.: 89-044

lon Chromatograph Analysis

Instrument WB24721 Woater Digestion
Procedure /Rev || A-533-105/A-3
Technologist N. Wright/6B8107
Date 1-3-90
Temperature 26 C
Starting Time 10:00
Ending Time 15:00
Chemist H. 8. Rich
Description Lab. Id. Description Lab. id.
1 | Initial Check Standard F0086 i2
2 | Blank 89-044 F0O098 13
3 | sample 89-044 F0087 14
4 | Duplicate 89-044 FO038 15
5 | Spike 89-044 FO089 16
6 | Check Standard F00S0 17
7 | Reagent Blank 89-049 FO194 18
g | Sample 89-049 Fo183 19
g | Duplicate 89-049 FO184 20
10 | Spike 89-049 F0185 21
11 | Ending Check Standard Foi186 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
LMCS Check Standard | 6C11HF/100 ul 10, mL
Spike 35C9-61/300 Sample/10 uL 5.31 mL
) =
Preparc{ & v ol H. S. Rich Date:  05-22-90
S;ﬁyﬁa Printed Name
Verified by: gé&jj?_ C.M. Seidel Date:  05-22-90
e Pained Name
Approved by:__gz L é&f LA ‘o L.H. Taylor pate:_¥=7-%0
Printed Name

Sumre SAARA_ ST AIDSS
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' 55T.703

Single Shell Tank
Calibration Record

Phase
I-A

Analyte: Ion Chromatograph

Procedura 1A 533-105 Reavislon: A=-3
Instrument: Dionex 4'000 Proparty Number: (jR24721
Technologist: Noya Wright Payroll Number:  R107
Date: 01-02-90

Calibration Standard ID: ook number 35€9-61 issued 12-08-89

Analyte Concentration: F=49.63 C1=61.0; N03=500.5; P04=500,6; S04=500,5 (in .ppm}

Type of Calibration: Quadratic least squares

Jrterim

Rev.(Draft) 17839

Instrument Reading
Dilution Concentration |Units =
1
2
3
4 See Attached Calibration| Sheets.,
5
6
7
8
g
10
Comments:
o~ p N /7
Prepared by: 7 : Date: =08
P y ure HI’thuM IJSI'I'Ilt‘Ch ale 2=08-90
Verified by: M :—{Ag;ﬁ(/ ' C.M. Seidel Date:  5-08-90
Sifnatue Prined Namie
Approved by: i ST A o/ L.H. Taylor Dute:

Signature -‘j—f‘@/y_,-é),ﬂ S((S'f/’ /}4055 Painted Naww

& — T7=L o
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DIONEX METHOD PARAMETERS -

GRCUTO1.MET

Detector Parameters
Number of DetectorsS..cceceeceericeacs et sssanessan
Detector 1 TypPe.csssscccssssasscassenssssassasas

Report Options

Run Time (MINULES).esesveeseseceennasnscsasocns

* 5 e 0 8 m e s s

Detector 1 real time plot scale.......cce... ‘eaaes cecsassue
Print RePOTL..ceeereenncesrrosnsnsnccosensons seseeen crenaae
Print Replot..cesrevsroasces e hreeceeere st i et e nesunann ‘e

AutoScale Replot to Highest Peak........ s esens caaaasaea .
Print Retention Times on Chromatogram....... st nasane cesena
List Peaks Not Found in this run.......ccvevceeeas ceessssans
Report Unknowns found in run...... cetretaeneenunann ceenae .

Record Raw Datali.csccssssscassssssnsnasscs

DR N )

Raw Data File Name: c:\dx\data\89120102.d09
Record Result Data...cceeeeesscesssssnnsssssns

Integration Parameters

Sampling Rate (seconds)......... Sesesesssressssssasretans s
Peak Threshold (mV or uS/data pt interval)..... ceeenns oo
Starting Peak Width (seconds).....cciveeenvene ceaeens oo
Peak Area ReJECE . eet ettt snntsocassosssasssns seasen e AP

Integration Timed Events

Time Description

CDM~1

10.00
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000

T — o — —— ———— - S o S S S o st Akl D A TN T S N S S R S W S N S e S S - e S S8 M

Calibration Parameters

External or Tnternal Calibration.i.ccecccacecs

Calibrate by Area or Height.........ov.. recsenanun cesesens
Replace Or Average CalibrationS....seeseeeces. cesreseecene .o
Number Of Levels for Calibration......eeceeee.. ciersareeces
Calibration fit type..iiviiteeivenecsccnnns carntansaenans cees
Response Factor for unknown peaks..... tesss s s easanees ser e
Default Injection Volume......cvvesescacees tsesssrsseneanne
Default Dilution Factor.......ieeeeevens. et isesaaneans e
Area Reject for Reference Peaks............. ceerrrasennae .
Percent Retention Time Window for Reference Peaks..........

80

External
Height
Replace

6
Quadratic
0.0

1.0

1.0

1000

5.0
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IC Control File:
Step Time

et Bk ks G Bl ek My e g ey T Y P TR TR i e e e W A S A TS P MR SRR VR A A E A i A At e ek ey T T T T

mWWOoOoOOo
OOIQEE=OO

Gpmfile:
Lo Pressure Limit =

C:\WINDOWS\AT400\ME
Description

AutoQffset Off
Recorder Mark OF
Temp. Comp. = 1.
Recorder Range =
Cell ON
Heater =
Valve A ON
Valve B ON
Inject Valve OFF
CI OFT
CIM Orr
CIM

CIM
GPM
GPM
GPM

Start

Hold Gradient C1l
Reset ON

CDM AutoOffset ON
GPM Reset OFF

Inject Valve ON

GPM Run Gradient Clo
Inject Valve OFF

CIM Relay 1 ON

CIM Relay 1 OFF

Hi Pressure Limit = 2000

Eluant 1 -~ DI WATER
Eluant 2 - BICARBONATE
BEluant 3 - CARBONATE
Eluant 4 -
Time Flow %1 %2 %3 %4
0.0 2.0 84 8 8 0
15.8 2.0 84 8 g 0

81

25 Deg.

THOD\GROUTO1.TE

r

T / Deg C
1.000 usS
C

ock

ck

C: \WINDOWS\AI%OO\METHOD\GROUTO1 .GPM

Comment
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b2 s

Component # 1 FLUORIDE Retention Time 0.98
Reference Peak FLUORIDE Window Size 5.00%

Least Squares Slope 2.85664E~004

Least Squares Intercept 4.60391E~002

Il

Ka = -7.01211E-010

Level Amount Area Height

1 1.00000E~001 1236 247

2 2.49000E-001 3682 744

3 4.96000E~-001 7741 1533

4 9.82000E-001 16531 3180

5 1.92700E+000 37370 6795

6 3.71100E4+000 81106 13242
Component # 2 CHLORIDE Retention Time 1.62

Reference Peak FLUORIDE Window Size 7.00%

5.69042E~-004
-2.52994E~002

Least Squares Slope
Least Squares Intercept

Ka = -1.42372E-008
Level Amount Area Height
1 1.20000E-001 1170 210
2 2.99000E-001 3427 592
3 5.95000E-001 6474 1222
4 1.17900E+000 13307 2165
5 2,31200E+000 27960 4657
&6 4.45200E+000 58342 10771
Component # 3 NITRITE Retention Time 2.00
Reference Peak FPLUORIDE Window Size 7.00%

8.19167E-004
3.87713E-001

Least Squares Slope
Least Squares Intercept

Ka = 4,24548E-009

Level Amount Area Height

1 1.00000E+000 6728 955

2 2.49250E+000 17398 2609

3 4,96040E+000 36144 5455

4 9.82350E+000 72479 10242

5 1.92690E+001 156757 21248

6 3.71110E+001 299406 37444
Component # 4 NITRATE Retention Time 4,03

Reference Peak FLUORIDE Window Size 10.00%

1.69781E-003
~3.38014E-003

Least Squares Slope
Least Squares Intercept

Ka = 1.19273E-008
Level Amount Area Height
1 9.99000E-001 6114 614
2 2.49000E+000 15873 1479
3 4.95500E+000 31781 2811
4 9.81400E+00Q0 66164 5536
5 1.92500E+001 137582 10594
6 3.70740E+001} 285670 19231

82




Component ¢ 5 PHOSPHATE Retention Time 5.35
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 4,52311E-003
Least Squares Intercept = 2.58616E~001
Ka = -6.53030E~008
Level Amount Area Height
1 9,.99000E-001 2494 179
2 2.49000E+000 7725 511
3 4.95500E+000 16061 1043
4 9,.81400E+000 33837 2134
5 1L.92500E+001 71926 4526
6 3.70740E+001 156060 9414
Component # 6 SULFATE Retention Time 7.10
Reference Peak FLUORIDE Window Size 10.00%
Least Scquares Slope = 1.96810E-003
Least Squares Intercept = 2,30818E-001
Ka = -~1.00806E-008
Level Amount Area Height
1 9,.99000E-001 7667 464
2 2.49000E+000 19957 1147
3 4.,95500E+000 41209 2360
4 9.81400E+000 86948 4959
5 1L.92500E+001 178459 10251
6 3.70740E+001 375814 20962
Component # 7 Oxalate Retention Time 9.77
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+00C0O
Level Amount Area Height
1 0.00000E+000 0 0
2 0.00000E+000 0 0
3 0.00000E+000 0 0
4 0.00000E+000 4] 0
5 0.00000E+000 0 0
6 0.00000E+000 98993 5848

83



12500
10000
7500
5000
2500

0.08

10000
7500
L 5000
2500

0]

¥~ 40000
€ 35000
=g 30000
25000
20000
15000
10000
5000
0.08

20000
17500
15000
12500
10000
7500
5000
2500
0.08.

.00 0.50 1.00 1.50

2.00 2.50 3.00
Concentration(ug/ml)

Concentration(ug/ml)

*08.60 0.50 1.60 1.50 2.00 2.50 3.00 3.50 4.00 4.50

Concentration(ug/ml)

60 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Concentration(ug/ml)

00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Component: FLUOR
Fit Type: Quadr
Conc = ( -7.012105e-~
( 2.856637e~004 * Res

Standardization:

Calibration: Heigh
Component: CHLOR
Fit Type: Quadr

Conc = ( -~1.423720e-
( 5.620421e-004 * Res

Standardization:

Calibration: Heigh
Component: NITRI
Fit Type: Quadr

Conc = ( 4.245484e-0
( 8.191672e—004 * Res
Standardization:

Calibration: Heigh

Component: NITRA
Fit Type: Quadr
Conc = ( 1.192733e-0
{ 1L.697806e—-003 * Res
Standardization:

Calibration: Heigh



%

9

10000
7500
5000

2500

0.08

22500
20000
17500
15000
12500
10000
7500
5000
2500
0.0B.

.00 5.00 10.00 15.00 20.00 25.00 30,00 35.00 40.00

Concentration(ug/ml)

60 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Concentration(ug/ml)

85

Component: PHOSP
Fit Type: Quadr
Conc = ( =-6.530302e-
{ 4.523207e~-003 * Res
Standardization:

Calibration: Heigh

Component: SULFA
Fit Type: Quadr
Conc = { =-1.0080%9e~
{ 1.968097e-003 * Res
Standardization:

Calibration: Heigh



DATA REPROCESSED ON Tue Jun 05 18:26:12 1990

Sample Name: AUTOCALLR Date: Tue Jan 02 10:21:45 1990
Data File : A:\90010200.D03

Method : ¢:\windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Injecti: 3 Detector: CDM

kkkkhhkkkhkkhhhhkkhkkk® EXTERNAL STANDARD REPORT kkkhkhkkhhhhkhhhhhdkhhhhhds

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Tnjected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 1.000e~001 1.236e+003 247 1 o 0.00%
2 3.68 NITRATE 9,990e~001 6.114e+003 614 1 0 0.00%
3 5.52 PHOSPHATE 9,.,990e~-001 2.494e+003 179 1 0 0.00%
4 6.65 SULFATE 9.990e~00) 7.667e+003 464 L 0 0.00%
P
File: A:\920010200.D03 Sample: AUTOCALILR
g-‘,
£
= 0.810
' 0.710
S NITRATE
¢ 0.610
N
__ 0.510 SULFATE
= 0.410
us
o
0.310 " FLUORIDE
0.210
0.110
0.010 :
-0.090 IIIIIIlI[[IIII]IIIIIIIIII[III'IIIIIIIII]IIIIIII
0.00 2.00 4,00 6.00 8.00

86




DATA REPROCESSED ON Tue Jun 05 18:10:27 1990

Sample Name: AUTOCALZ2R Date: Tue Jan 02 10:31:54 1990
Data File : A:\20010200.D04

Method : c:\windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Injecti: 4 Detector: CDM

kkkkkkkhkkhkkhkkkhkkktdt EXTERNAL STANDARD REPORT kkikxkdhkhkhkkhhkrhhhkhdhrrhs

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reiject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEYGHT BL PEAK RET TIME

1 0.98 FLUORIDE 2.490e-001 3.682e+003 744 1 0 0.00%

2 1.55 CHLORIDE 2.990e-001 3.427e+003 5oz 1 0 0.00%

3 3.65 NITRATE 2.490e+000 1.587e+004 1479 1 0 0.00%

4 5.53 PHOSPHATE 2.490e+000 7.725e+003 511 1 0 0.00%
end 6.67 SULFATE 2.490e+000 1.996e+004 1147 1 0 0.00%
1A File: A:\920010200.D04 Sample: AUTOCALZR
e
« 1.800
o NITRATE
< 1.550 I
Tﬁ 1.300 SULFATE

1.050
i FLUORIDE
s d
0.800 HLORIDE

0.550

0.300

0.050

-0.200
0

87

PHOSPHATE

lllllllllllllIII[llIillllllllllllllll]Illl]llll
.00 2.00 4.00 6.00 8.00



DATA REPROCESSED ON Tue Jun 05 18:09:08 19%S0

Sample Name: AUTOCAL3R Date:
Data File : A:\90010200.D05

Method : c¢:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Injecti: 5

Detector:

Tue Jan 02 10:42:02 1990

CDM

RERRRAKRAARRRRAhhkkkkhkkk

EXTERNAL STANDARD REPORT

Khkkkkkkkkkkkikrkhkhkhkkkkhkkk

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAX RET TIME
1 0.98 FLUORIDE 4,960e~001 7.74le+003 1533 1 0 0.00%
2 1.57 CHLORIDE 5.950e~-001 6.474e+003 1222 1 ] 0.00%
3 3.62 NITRATE 4,.955e+000 3.178e+004 2811 1 ] 0.00%
4 5.53 PHOSPHATE 4.,955e+000 1.606e+004 1043 1 0 0.00%
[wigha) 6.68 SULFATE 4.955e+000 4.121le+004 2360 1 0 0.00%
! File: A:\90010200.D05 Sample: AUTOCAL3R
o~
© 4.050
e
.= 3.550
£ NITRATE
3.050 l
™ SULFATE
- 2.550
oS 2.050 FLUORIDE
JHLOR¥DE
1.550 | PHOSPHATE
1.050
0.550
0.050 :
=0.450 FTTTTTTTT I I O I
0.00 2.00 4.00 6.00 8.00

88



DATA REPROCESSED ON Tue Jun 05 18:06:54 1990

Sample Name: AUTOCAL4R Date: Tue Jan 02 10:52:10 1990
Data File : A:\90010200.D06

Method : c:\windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Injecti: 6 Detector: CDM

hhhkkhkkArkhkhhkhhhkhkkkdkkkk EXTERNAL STANDARD REPORT H*AXARKKKA*RAKhhkhhhokhhhhhhk

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAXK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 9.820e~-001 1.653et+004 3180 1 0 0.00%
2 1,55 CHLORIDE 1.179e+000 1.331le+004 2165 1 0 0.00%
3 3.57 NITRATE S.8l4e+000 6.6L6et+004 5536 1 0 0.00%
4 5.50 PHOSPHATE 9.814e+000 3.384e+004 2134 1 0 0.00%
s 6.67 SULFATE 9.814e+000 8.695e+004 4959 1 0 0.00%

File: A:\90010200.D06 Sample: AUTOCAL4R

o
o
8.100
c
<2 7,100
£ NITRATE
6.100
™~ | SULFATE
T 5.100
us

3.100 PHOSPHATE

=0.900 FrrTTTTT T[T T I T T T T T T T T F T[T T T T T T T [T T T 7T
0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Tue Jun 05 18:04:22 1990

Sampla?Name: AUTOCALSR Date: Tue Jan 02 11:02:18 1990
Data File : A:\90010200.DO07

Method ¢ c:\windows\ai400\method\GROUTO0l.met

ACI Address: 1 System : 1 Injectd: 7 Detector: CDM

kkkkkkkkhkkkkkkkkkkhkhkd% EXTERNAL STANDARD REPORT t#dkkkhhhhhhhhhhhhhhhhhhhrrkk

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Pcint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 1.927e+000 3.737e+004 6795 1 0 0.00%
2 1.55 CHLORIDE 2.312e+000 2.796e+004 4657 1 0 0.00%
3 3.50 NITRATE 1.925e+001 1.376e+005 10594 1 0 0.00%
4 5.47 PHOSPHATE 1.925e+001 7.193e+004 4526 1 0 0.00%
5 6.63 SULFATE 1.925e+001 1.785e+005 10251 1 0 0.00%

File: A:\90010200.D07 Sample: AUTOCALSR

o
¢ 18.000
o
«w 15.500
13,000
T 10.500 |
us FLUORIDE
o g, 000
HLORIDE PHOSPHATE
5.500
3.000
0.500 ; |
~2.000 IIIIIIII]II]III]IIIIIIIIIIIIIIIIIIIIIIIlIIiIIIl
0.00 2.00 4.00 6.00 8.00

90



DATA REPROCESSED ON Tue Jun 05 18:30:16 1990

Tue Jan 02 11.:12:31 1990

Sample Name: AUTOCALGR Date:
Data File : A:\90010200.D08
Method : c:\windows\ai400\method\GROUTO1.met

ACI Address: 1 System : 1

Injecti: 8

Detector: CDM

—i=

Kkkkkhkkhkkhkhkhkkhkhhhrkkkkkk

EXTERNAL STANDARD REPORT

KEKKERKKKRRARIRARhkkkhkRhhkkkkkk

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1l 0.98 FLUORIDE 3.711le+000 8.11le+004 13242 2 0 0.00%
2 1.57 CHLORIDE 4.452e+000 5.834e+004 10771 2 0 0.00%
3 3.43 NITRATE 3.707e+001 2.857e+005 19231 1 0 0.00%
4 5.38 PHOSPHATE 3.707e+001 2.561le+005 9414 2 0 0.00%
ﬂgﬁ 6.55 SULFATE 3.707e+001 3.758e+005 20962 2 0 0.00%
“i File: A:\920010200.D08 Sample: AUTOCALGR
o
€ 40.500
o
35.500
" 30.500
™~
- 25,500 SULFATE
NITRATE
20,500
o usS
FLUORIDE
15.500 ¢HLORIDE
l f PHOSPHATE
]
10.500 7
b
A
5.500 A
0.500 A
‘4-500‘ LI L
0.00 2.00 4,00 6.00 8.00

91



DIONEX SCHEDULE - A:\90010300.SCH

Inj# Sample Name Method Name Data File Vol. Dil. Int.Std.
1l SETUP e« « \GROUTO01 ...\200103001 1 0
2 BLANK .« \GROUTO01 ...\900103001 1 0]
3 LMCS/6C11HF .+« \GROUTO01 ...\900103001 101 0
4 6067 «» « \GROUTO01 ...\900103001 101 0
5 6068 ¢+« \GROUTOL ...\900103001 101 0
6 LMCS/6CLl1HF .«  \GROUTO1 ...\900103001 101 0
7 LMCS/73C11F «..\GROUT01 ...\900103001 101 0
8 98B »» « \GROUTO1 ...\900103001 1 0
9 87 ++ « \GROUTOL ...\900103001 101 0
10 88D .« « \GROUTOL ...\S00103001 101 0
11 895 .+« \GROUTO1 ...\900103001 101 0
12 LMCS/6C11HF - -« \GROUTO01 ...\900103001 101 0
13 LMCS/73CLlL1F .+« \GROUTO1 ...\500103001 101 0
14 194B .+« \GROUTO01L ...\900103001 1 0
15 183 .. .\GROUTO1 ...\900103001 101 0
16 184D .« « \GROUTO1L ...\900103001 101 0
17 1858 .+« \GROUTOL1l ...\90010C3001 101 0
18 LMCS/6C11HF « « « \GROUTOQ1 ...\900103001 101 0

Mo LMCS/73C11F « « « \GROUTO1 . .\900103001 101 0

P

Lo

(.:.

7

c

~J

o

92




DATA REPROCESSED ON Fri May 11 08:08:33 1990

Sample Name: SETUP Date: Wed Jan 03 10:34:40 1990
Data File A:\90010300.D01

Method c:\windows\ai4 00\method\GROUTO01l.met

ACIL Address: 1 System : 1 Injecti: 1 Detector: CDM

kkkkkkhkkhrkrrkkAAAhh*rd* EXTERNAL STANDARD REPORT *hkkdkkkkkhkhkhhkhhkkhkkkhhhhhks

LI L BT )

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.88 NITRITE 5.418e-001 1.553e+003 271 1 0 0.00%
2 3.55 NITRATE 1.127e+000 6.161e+003 663 1 0 0.00%

File: A:\90010300.D01 Sample: SETUP

0.810

o~ NITRATE

- 0.410

o 0.710
o
0.610

0.510

NITRITE

0.310

0.210

0.110

0.010

=0.090 P T T T L L L N N IR B L U
0.00 2.00 4,00 G6.00 8.00
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A

|

Sample Name: BLANK Date: Wed Jan 03 10:44:46 1990
Data File : A:\90010300.D02

Method : ¢:\windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Injecti#: 2 Detector: CDM

kkkkhhhkkhhkkrkkkkkhhkt% EXTERNAL STANDARD REPORT kkkkkkkhkhdhdhhhhhhhhhhhhkihd

Stop time = 9.40 Minutes Number of Data Points = 2821

Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.32 0.000e+000 2.449e+003 251 1

File: A:\90010300.D02 Sample: BLANK

- 0.405

0.355

0.305

1799

Unknown

0.255

20

0.205

us

0.155

0.105

0.085

0.005

=0.045 T LA B LI L L B L B A B BN B
0.00 2.00 4.00 6.00 8.00

94



DATA REPROCESSED ON Fri May 11 08:41:21 1990

Sample Name: LMCS/6C11HF

Date: Wed Jan 03 11:25:04 1990

Data File : A:\90010300.D06G
Method : c:\windows\aid400\method\GROUTO1l.met
ACTI Address: 1 System : 1 Injecti: 6 Detector: CDM

KkkkEkkkkkkkk kAR khkhkhkois EXTERNAL STANDARD REPORT *khkkkhkkkhkhhhkhkkhkkhhhhhkkhkhk

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1l 0.98 FLUORIDE 6.784e+001 1.123e+004 2203 1 o 0.00%
2 1.53 CHLORIDE 9.100e+001 9.533e+003 1700 1 ] 0.00%
3 3.45 NITRATE 7.566e+002 4.685e+004 4286 1 0 0.00%
4 5.50 PHOSPHATE 7.033e+002 2,319e+004 1515 1 0 0.00%
¢35 G.67 SULFATE 7.015e+002 5.949e+004 3474 1 0] 0.00%
- File: A:\920010300.D06 Sample: IMCS/6CLl1HF
o NITRATE
o 4,550
4.050 SULFATE
r
e 3.550
™4
3.050
s FLUORIDE
—— 2.550
CHLORIDE
e us '
2.050 PHOSPHATE
1.550
1.050
0.550
0.050 '
=0.450 [T T L B B IR L B N R IR LI L UL ILSUR L
0.00 2.00 4.00 6.00 8.00

95



DATS REPROCESSED ON  Fri May 11 08:56:59 1990

Sample Name: 98B Date: Wed Jan 03 11:45:15 1990

Data File : A:\90010300.D08
Met.hod : c:\windows\ai400\method\GROUTO1l.met )
AC1l Address: 1 System : 1 Injectd: 8 Detector: CDM

kkkkihkhkkkkkkkrkkkkkrkd EXTERNAL STANDARD REPORT hdkdkhhhhhkhhihihhdhdhidhhxtkk

Stop time = 9.40 Minutes Number of Data Points = 2820

Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. 1in REF % DELTA

NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 3.55 NITRATE 2.890e-001 1.472e+003 172 1 0 0.00%

File: A:\90010300.D08 Sample: 98B

NITRATE
oo
- G.170
£
Lo
-~0,080
(g
WF
c: -0.330
4
us
= -0.580
oy 8
-J.830
~1.080 =117 L L L B N B
0.00 2.00 4,00 ¢6.00 8.00

96
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DATA REPROCESSED ON Fri May 11 09:01:38 1990

Sample Name: 87 Date: Wed Jan 03 11:55:18 1990
Data File : A:\90010300.D09

Met:hod : c:\windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Injecti: 9 Detector: CDM

kkkkhhhhkhhkkhhkkkkkkhehdx ENXTERNAL STANDARD REPORT Jok ke ek Ak ek ok ek ok ok K

21

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 2.590e+001 3.717e+003 738 1 0 0.00%
2 1.88 NITRITE 1.200e+002 7.270e+003 1091 1 0 0.00%
3 3.50 NITRATE 4.764e+002 2.859e+004 2728 1 0 0.00%
4 5.53 PHOSPHATE 1.926e+002 5.271e+003 3s7 1 0 0.00%
2> File: A:\90010300.D09 Sample: 87
3.600
3.100 NITRATE
2.600
2.100
1.600
NITRITE
FLUORIDE |
1.100
PHOSPHATE
0.600 A
;
0.100 | 4,
-0.400 77T I L B L B L L L LU
0.00 2.00 4.00 6.00 8.00

97
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DATL REPROCESSED ON Fri May 11 09:08:43 1990

Sample Name: 88D Date: Wed Jan 03 12:05:22 1990

pata File : A:\90010300.D10 _
Method : c:\windows\aid400\method\GROUT(O1l.met
ACI Address: 1 System : 1 Injectf#: 10 Detector: CDM

Kkkkikhkhhkkkhhhhkhk kA kkkk%* EXTERNAL STANDARD REPORT hkkkkkkhkhhkhkkhhhhkhhhhkaks

9

709

21

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL, PEAK RET TIME
1 0.98 FLUORIDE 3.027e+001 4.420e+003 890 1 0 0.00%
2 1.90 NITRITE 1.258e+002 7.312e+003 1164 1 0 0.00%
3 3.52 NITRATE 4,538e+002 2.728e+004 2601 1 0 0.00%
4 5.52 PHOSPHATE 2.312e+002 6.860e+003 452 1 0 0.00
File: A:\90010300.D10 Sample: 88D
3.600
3.100
NITRATE
2.600
2.100
us
e 10600 NITRITE
FLUORIDE , |
1.100
PHOSPHATE
0.600
0.100
S
-0.400 7T T T TT T UOT 1] T 1T T T T 11 LR R 7
0.00 2.00 4,00 6.00 8.00
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DATA REPROCESSED ON

Sample Name: 89S

Data File

Method

: A:\90010300.D11

Fri May 11 10:27:40 1990

: c:\windows\ai400\method\GROUTO1l.met

ACT Address: 1

1

Inject#: 11

Detector: CDM

kkhkkkkhkhhhkkkhhkkhkkhhik

EXTERNAIL STANDARD REPORT

kkkhkhkhkhhkkkhkhhkkhhhhhhhhhhhkik

Date:; Wed Jan 03 12:15:26 1990

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 3.518e+002 7.491e+004 12408 2 0 0.00%
2 1.55 CHLORIDE 3.717e+002 4.434e+004 8189 2 o 0.00%
3 1.90 NITRITE 1.388e+002 8.232e+003 1327 2 0 0.00%
4 3.33 NITRATE 3.494e+002 2.561e+005 13081 1 O 0.00%
5 5.35 PHOSPHATE 3.239e+003 1.296e+005 7944 1 o 0.00%
6 6.53 SULFATE 2.970e+003 2.831et005 16160 1 0 0.00%
File: A:\90010300.D11 Sample: 898
20.700 NITRATE
18.200 SULFATE
15.700
d FLUORIDE
— 13.200 l
10.700 QHLORIDE PHOSPHATE
us I
8.200
5.700
3.200 NI TRITE
0.700
R LU o et L L L L L L LN N BB
0.00 2.00 4.00 6.00 8.00

99



DATA REPROCESSED ON Fri May 11 10:37:30 1930

Sample Name: LMCS/6C11HF Date: Wed Jan 03 12:25:31 1990
Data File : A:\90010300.D12

Method : c:\windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Injectd#: 12 Detector: CDM

kkkkkkhkkkkkkkkkkhrkkhkk%k EXTERNAL STANDARD REPORT HShkkkkkhkhhkhkrkrkhkkhkhrhkrhrkdtkis

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 6.755e+001 1.115e+004 2192 1 0 0.00%
2 1.53 CHLORIDE 7.998e+001 9.207e+003 1492 1 0 0.00%
3 3.48 NITRATE 7.267e+002 4.618e+004 4121 1 O 0.00%
4 5.48 PHOSPHATE 6.981le+002 2.303e+004 1504 1 0 0.00%
5 6.63 SULFATE 6.858e+002 5.840e+004 3392 1 0 0.00%
N File: A:\90010300.D12 Sample: LMCS/6C11HF
5.000
g
NITRATE
o< 4.500
ﬁlv-w
. 4.000 SULFATE
P 3.500
~N 3.000
- FLUORIDE
. 2.500
o UL oo CHLORIDE PHOSPHATE
1.500
~.000
0.500
0.000 A— -
=0.500 Tt T I I L L L L B L B B
0.00 2.00 4.00 6.00 8.00
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101

Interim

4:04:90

Rev E

SST-102

Analytical Batch

Lab Segment Serial No.: F0077 Customer 1D.: 89-044

Total organic carbon from water digestion.

Instrument WB39937 Samples were not acidified before analysis.
Procedure /Rev | LA-344-105/A-3 Resulfs reported are TOC and carbonate
combined.
Technologist 80028/E. H. Colvin
Date 01/03/90
Temperature N/A
Starting Time 08:00
Ending Time 15:00
Cheamist R. E. Brandt
Description Lab. Id. Description Lab, id.
1 | Blank F0098 12
2 | Initial Check Standard F0086 13
3 | Sample 89-044 Foos7 14
4 | Duplicate 89-044 F0088 15
5 | Spike 89-044 FO089 16
6 | Ending Check Standard FO090 17
7 18
8 19
9 20
10 21
11 |22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
LMCS Check Standard | 70C11B/200 ul. 2.2mlL
Spike 70C11B/100 ug | FO087/200 uL 0.3mL
Prcpared by: _\{%ﬁﬁﬁu { 23 M ) S.l::.! f}gmantes Date:  05/17/90
Verified by:_{ Li—:? ,{1’{{ é 2%4 C. M. Seidel Date:  05/17/90
“nature Printed Name
Approved by=£@ﬁ%ﬁmﬂlﬂm& Date: G—7-%0
signanwe_ SHo o Seott oSS pinted Name
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COUL.OMETER AMNALYSHLS REFOR)
riCros Rev. O

Sample: BLE-A Date: OL1~Q0%-199% Trmes 11:00:05

Blank = N/A Sample Gire = 200 Dilubion Factor = 1
% Difference = 10 Min RKeadinas = 7 Mar Readings = 10

== Reading =s=== Analvsis Time ===z Coulomeber ssss 7 Differcnce ==

i 1.uwl U Ly U
- Letald L. 70 10, 00
s Sawd R ' LY. Le
4 el ALY LU M
e Tl Se et 1l.70
o .l i, und 1S5, QO
/ FASEES H. a0 1.be
=] .l S5.10 7. B0

Bl ValulE = 9.1 /7 B.00al6L = W ERIOUY Y WG/ L TN e

Sample RKun Ev: HO00LE
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19097 4

&
¥

2"

Hample: STD-BEG

Blanlk = L &JZ7009]
% Difterence = 10

I
i

Reading ==== Analysis Time ==== {{oulometeayr ==== L Ditterence ==

1

S I YT ATV B G A

~ 44400685 ) ( 11

103

&

b b e ———

COULOMETER ANALYSIES REFUKI
TICTOL Rev. ©

Date: Ol —-OE--1989 Times 11e21:18

Sample Size
Min Readings

1.wl

Zatl

K01

r

RN §

@l

/.01

1

Y/ 0 200 ) =

Y/ 00 ) (1)

]

Sample Run By: 80028

= 200 Dilution Factor = 11
=7 Max Headings = 10

rowgen

. Oy e At
oS 7050 1 OO0, Q0

W B0 Tio.Ga -

O GO e e S Q4L

G/ Ay e
b 5 PR W 1.88

b e g 1 W 1w eais

021521 a/L Carbon

W BEL7YEL Plolar Carbon

1t 0410 e bt A
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COULOMETER mNALYSIES REFUR
TICTOC Rev. O

Sample: F-87 Date: O1-03-1989 Time: 13:33:37
Blank = .&63700%1 Sample Size = 200 Dilution Factor = |
% Difference = 10 Min Readings = 7 Max Readings = 10

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

i 1.0 T, OO L PR &V
& Zaottl 17.00 100.00
) Garl 19.90 14,57
4 4ol 2i.40 ' 7.001
& Y.l 22,50 4:U4
& mewl AT .10 3. 46
7 Tl 237w 2t
W3 7~ 4.363T02 )(-; Y/ 0 200 ) = Q,418349E-02 g/l Carbon

WELT = 4,.463302 Y0 1 /0 200 ) L) = B.O01GZ291E-03 HMaolar Carban

Sample Run Ry: 80028__ . ...
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COULOMETER ANALYSTES REFORT

Sample: F-—-B8

L OE70091
10

Blank
% Ditference =

== Reading ==== Analysis

1 l1.01
& 201
S H.0l

. .mn.,,k;,ope.'.‘:‘;ii;p:',u‘ . ‘:’ 1 .

TICTOC Rev. O

Date: 01-03-1989 Times 135111

Dilution Factor = 1
Max Readings = 10

==

Sample Size

200
Min Readings = 7

Time ==== Coulometer === % Difference ==

€. O e O

!
14,90 100, 00
17 .50 14. 80
“.18. 80 8.1

b B.01 19.70 4.5
(3 a. 01 20.40 X, 43
7 7,01 20,90 2, 0h7
B0.F ~ A4.46T26T Y 1 )Y/ 0 200 ) = H.2183469E-02 g/L Carbon
2O.Y — 4.46326F 00 1 /0 200 )12 = H.B48641IE-0E Flalar Carbon
Sample Run By: 800268 o

105
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Sample: F-89

Blank = .&6370091

% Difference = 10

COULOMETER AMNALYSES

TICTOC Rev. 0Q

Date: Ql=-03-1989%

Sample Size

REFUR

Times 14:03: 44

= 200 Dilution Factor = 1
Max Readings = 10

Min Readings = 7

== Reading ss== Analysis Time s==== Couloametor

1

b

id

M

1.01

2.0l

Hal

.l

{ 196.1 ~ 4.463541 YO 1 Y/ L

( 196.1 = 4.463341 ) (

106,

1

Y/

200 )

200 )12

HH

Ha a0
148.80
174,00
185.30
191.00
194.10

176410

FEE1

ey
P

mezmze Y Difference s
—-137.21

4,22

14.44

é&. 10

L8

Lob

1.0

g/i. Carbon

7. 9B4861E-02  Molar Carban

Sample Run By: 80028

i g s - —



COULOMETER ANALYSIS REFORI
TICTOC Rev. O
Sample: F-90 Dabe: Qi1-03-1989 Time: 14:1353:04
Alank = 6370091 Sample Size = 200 filution Fyctor = ii
%4 Difference = 10 Min Readings = 7 Max Readings = 10

== Reading ==s= Analysis Time w==== Coul ometer wmz=== 7% Difference ==

L Towid U u (S P RIN]
o = Sl 4%5.90 100,00
g‘-,

5 .. 2,01 5. 20 Ve 7
&
[ e SESUORRR -t} e - . k] e e ee <y QG w .01
- .
e T . Setal SE. 50 P
L

o .01 57.90 2034
g
e 7 7.1 &0. 80 1.40
L

v 608 ~ 4.462796 ) ( L1 ¥/ C 200 )

( 608 ~ 4.462796 )¢ 11 )/ 200 1 (12)

Z.098544 g/l Carbon

J2egzlee Holar Carbon

Sample Run Ry: 80028

, 107
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ACID DIGESTION TEST ANALYSIS
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ICP Resultis

Date Analyzed:

Procedure:
Analyst:
Digestion
Procedure:
Instrument
Starting
LMCS
standard
%
Aluminum 100.37%
Ant imony 105.91%
Barium 104.16%
Beryilium 98.38%
Bismuth 108.36%
Boron 101.73%
Cadmium 100.12%
Calcium 106.89%
Chromitm 95.51%
Cobalt 97.27%
Copper 105.17%
Europium 98.92%
Iron 103.46%
Lanthanum 94.12%
Lead 106.64%
Lithium 106.008%

Magnesium 104.79%
Manganese 102.81%

Mercury 102.27%4
Molybdenum 97.14%
Nickel 101.54%
Potassium 99.66%
Samarium 99 .36%
Selenium 105.01%
Silicon 90.40%
Silver 107.97%
Sodium 102.01%
Strontium 105,80%
Sulfur 106.08%
Tantalum 96.38%
Thallium 105.99%
Thotrium 106.38%
Tin 100.85%
Titanium 100.86%
Uranium 106.74%
Vanadium 99.32%
Zinc 100.91%

Zirconium 101.51%

Prepared Dby

Data Sumnary

April 19, 1990
LA-505-151/A-0
J. A. White

Acid Digestion
LA-505-159/A-C

Digested Acid Standard
Reagent Blank

Sample 89-044
Duplicate of 89-044
Spike of F1085
Digested Acid Standard

Acid Wet Wet
Digest. Reagent Weight Weight
LMCS BLANK Sample Sample
Standard Duplicate
“ ppm ug/g ug/s
0.07 LT 90269 89127
-0.01 LT 105 LT 470
001 LT 21 40
0.00LT o LT 1
102.12% =0.01 LT 17746 21187
94 43% 0.03 21LT 27 LY
93.46% 0.00 LT -TLT -2 LT
102.58% 0.09 521 492
=0.03 LY 531 529
0.02 LY 32LT S0 LT
99.09% -0.01 LT 0LT 40 LT
~0.01 LT 14 LT oLy
.03 12927 12762
91.05% -0.02 LT =33 LY 52
99.04% 0.01 LT 212 601
=0.01LT =37 LT -9LT
97 .56% 0.02 BB6 ’ 3118
0.01 5691 5569
-0.05 LY S4 238
93.73% 0.00LT 0LT 29
-0.0% LT 107 138
82.65% -0.53 LT =1340 LT =302 LT
=0.35 LT 867 LT ~58 LT
-0.06 LT 411 522
75.18% 0.63 3877 4760
-0,02 LT 41 LT TLT
94, 66% 0.06 LT 86491 88734
100.02% 0.00 LT 517 577
0.03 413 456
=0.04 LT -B1LT 15 LT
-0.33 LT =143 LT 260
-0.18 LY -442 LT 35LT
0.02 LT 15 LT 52
0.13 -4 LT 22
-2.40 LT 771 LT 5655
-0.02 LY LT 20 LY
93.05% 0,23 193 283
=0.04 LT -11LT a3
LT: Less Than
HC: Not Calibrated

NOT CALC: Not Calculated

IH,;) . )

H. 8. Rich

z

Verified by

Approved by:

J;; t;<éx Af;
& U/

M. Seidel

Ny
Rt e by B, Taylor
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F1083
F1084
FO092
FO093
Fi087
F1088

Spike
Recovery
%

NOT CALC.
103.28%

NOT CALC.
134.81%
89.32%
146.72%
235.92%
85.08%
100.71%

NOT CALC.
89.51%
93.18%
?1.11%

4138.61%

NOT CALC.

85.724

98.98%
73.37%

-114,70%
53.52%

NOT CALC.
B6.77%

27.57%

102.74%
90.61%

66.80%
46.06%

Date: May

Date: May

LMCS

ACID
Digestion
%

100.63%

92.28%

84,79%
86.00%

94.41%

93.39%

92.70%

92.68%

73.62%

93.54%
92.17%

93.47%

21,

21,

Date: §-—7-G0O

Closing
LMCS
Standard
%

100.81%
102.57%
102.53%
97.50%
106.64%
99.43%
97.72%
105.03%
93.30%
93.22%
103.36%
97.72%
101.50%
92.92%
104.61%
103.61%
102.45%
100.65%
101.94%
Q7. 14%
99.05%
97.22%
96.54%
104.86%
90.53%
106,46%
100.05%
104.01%
107.95%
96.12%
106.22%
104.74%
98.35%
101.40%
103,29%
100.05%
98.82%
100.46%

1990

1990
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Interim

4:04.90

Rev E

$ST-102

Analytical Batch

Lab Segment Serial No.: F0Q77

Customer |D.: 89-044

Acid Digestion

Instrument N/A
Procedure fRev | LA-505-159/A-0
Technologist D. M. Southwick
Date 01/02/90
Temperature N/A
Starting Time 9:00am
Ending Time 16:00pm
Chenmist S.A. Jones
Description Lab. Id. Description Lab. Id.
1 | Reagent Blank F0099 12
2 | Sample 89-044 Fo092 13
3| Sample Duplicate F0093 14
4 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliguot No. & Aliguot No. & Aliquot { of Standard
Prepared JVW W/;L H. S. Rich Date:  June 28, 1990
—Hirnature . Printed Name
Verified by: /4_ Qdi? 44 M C. M. Seidel Date:  June 28, 1990
Siogadure Printed Name

Approved by:

2 ©07 L4, Taylor
‘E:gmtulc 67"@{]/’()[, et fMas € Mhnted Nate

Date: &~ 7-F0
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Interiot

Rev E 4:04:90
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Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

ICP analysis of sample 89-044.

- Approved by: Aﬁz{% .
& I Signature 57"@,7/7

241 5{0#/4’]()&5 Prinfed Nane

Instrument WB39939 Only data directly related to the analysis of
Procedure /Rev || A-505-151/A-0 89-044 wil be included in this package.
No inter-element corrections were made on
Technologist J. A. White this data.
Date April 19, 1990
Temperature 70F
Starting Time 07:47
Ending Time 15:00
Chemist S. A. Jones
Description Lab. Id. Description Lab. Id.
1 | Initial LMCS Check Std. na 12 |Sample 89-043 F0068
2 | Digested Std. (81C11A) F1083 13 | Duplicate of 89-043 F0069
3| Reagent Blank F1084° 14 | Sample 89-044 F0092
4{ Sample Comp. Core 13 F1i085 15 | Duplicate of 83-044 F0023
5 | Duplicate Core 13 F1086 16 | { MCS Check Std. na
6 | Spike of F1085 F1087 17| Sample 89-047 F0140
7 | Digested Std. (82C11A) F1088 18 | puplicate of 89-047 FO141
g [ LMCS Check Std. na 19 | Sample 89-048 FO164
g | Sample Comp. Core 5 F0899 20 | Duplicate of 89-048 FO165
10 | Duplicate CGore 5 FO900 24 | Sample Comp. Core 8 F0959
11 | Acid Blank na 22 | Duplicate of Core 8 E0960
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Std. 78C11J/1.0ml. {82B38F/1.0mL |77C111/1.0mL 1.0 mL
Digested LMCS (1) 81C11A/5.0mL 50.0 mL
Digested LMCS (2) 82C11A/5.0mL 50.0 mL
Spike F1087 34C11CO/5.mL [ 34C11CK/5.0mL | F1085/0.5143g |50.0 mL
7= 7 4 <
= va =2 Z
Preparéd by AL H. 8. Rich Date:  May 24, 1990
Signature Printed Name
Verified by: W AA W C. MNSeideI Datc:  May 24, 1990
u ature Printed Name
Lo~ L.H. Taylor  pae:. 4= 790




o
o
™

112

Tuterim

4:04:90

Rev.E
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Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

ICP analysis of sample 89-044.

Instrument WB39939
Only data directly related to the analysis of
Procedure / Rev -505- R
LA-505-151/A-0 89-044 will be included in this package.
Technologist J. A. White
Date April 19, 1990 No inter-element corrections were made on
this data.
Temperature 70F
Starting Time 07:47
Ending Time 15:00
Chemist S. A. Jones
Description Lab. Id. Description Lab. Id.
1 | Initial LMCS Check Std. N/A 12
2 | Sample Composite 15 | F1037 13
3| Duplicate Composite 15 | F1038 14
4 | Final LMCS Check Std. N/A i5
5 16
6 17
7 18
8 19
g 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
No. & Aliquot . i j of Standard
Standard Type d No. & Aliquot | No. & Aliquot 2
LMCS Check Std, 78C11J/1.0mL [82B38F/1.0mL {77C111/1.0mL | 11.0 mL
Digested LMCS (1) 81C11A/5.0mL 50.0 mL
Digested LMCS (2) 82C11A/5.0mL 50.0 mL
Spike F1087 34C11CO/5.mL {34C11CK/5.0mL |F1085/0.5143g |50.0 mL
- H. 8. Rich Date:  May 24, 1990
~Dign; Printed Name
Verified by; /%M /f/( j’&yﬁy{ C. M. Seidel Datc:  May 24, 1990
‘il nture Printed Nanie
Approved by=££ﬁfﬁ/ 7 for L. H. Taylor Date: &-7-50

Signature S—/en/zez § Sl Floss

Printed Name
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ICP

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
lto Lybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

0.009856 g/mL
g Weight
mL Volume
Sample Sample
Duplicate
Dilution
Three

ppm

Dilution
Ohe

ppm

865.76
1.03 LT
0.28 LT
6.21
0.00 LT

193.79
0.21L7

-0.07 LT
4.50
-6.82 LT
3.24
0.31 LT
0.00 LT
-0.13 L7
122.79
-0.33 LT
2.09
-0.36 LT
4,92
53.73
0.53
0.09 L7

-15.59 L7
i.06

102.72

-13.22 L7

-8.55 LT
4,05

38.24
-0.41 LT

845.25
5.63
4.07

-0.80 LT
~1.41 LT
-6.36 LT
g.15 LT
-0.04 LT
0.59 LT
7.61LT
0.03 LY
1.01
-0.11 LT

21.00 1.00

115

Digestion 0.00943 g/ml.
0.4717 g
50.00 mbL
Sample Sample
Duplicate bDuplicate
Dilution Pilution
Two One
PPm PP™
840.82 825.41
1.9 &4 44
.64 0.75
0.24 0.38
0.07 0.01
19%.88 195.76
1.51 0.26 LT
-0.23 -0.02 LT
4,64 3.97
-0.60 0.06LT
2.35 4.99
3.40 0.47 LT
0.26 0.38 LT
-0.09 0.00 LT
120.40 116.81
0.13 0.49
14.34 5.67
-0.26 =0.08 LT
29.41 2.84
52.54 51.04
2.83 0.26
0.31 0.28
-45.69 -10,76 LT
1.26 1.3¢
125.09 115.56
«20.64 -2.85 LT
-4.01 <0.55 LT
6.49 4.92
44.91 44114
-0.10 0.07 LT
837.12 824,33
5.44 5.35
9.41 4.30
0.01 0.14 LT
5.57 2.46
2.92 0.33 LT
1.30 0.49
0.1 0.21
1.66 1.1
17.58 53.35
0.52 0.19 LT
2.67 1.41
0.88 0.78
101.00 21.00

Digestion

Weight
Volume
Spike of
Sample
Diluticn
Three

ppm

Spike of
Sample
Ditution
Two

ppm

507.09
13.40
-0.58
10.83

0.02

160.79

14.10
9.00
20.40

-30.01

30.54
8.30
9.26

-.57

218.35

7.6

17.21
9.24

416.09
56.83
-2.46

8.93
~66.75
9.91

116.71

-34.01

-36.47

7.17

42.19
4,89

838.67
14.46
67.98
-0.70

-18.49

-19.12
14.05

9.35
-2.06
-175.80
-0.93
25.48
1.83

1.00 101.00

0.5143 g
50.00 mL

Page 2 of &

0.01029 g/mL

Spike of
Sample
bilution
One

ppm

473.99
14.24
1.02
10.57
0.03
176.36
10.25
10.03
14.91
1.54 LT
19.37
9.83
10,82
0.04 LT
212.56
G.85
20.87
10.65
37.95
57.54
-0.27 LT
9.87
0.47 LY
11.36
118.22
.41
0.62 LT
9.37
25.60
5.71
B827.74
14.97
12.69
3.53
7.30
2.21
10.97
2.90
1.00
60.96
0.32 LT
13.50
3.97

21.00

Spike Standard
Recovery LMCS
Acid
Digestion
% ppm
NOT CALC. 10.06
103.28% 9.23
NOT CALC.
134.81%
89.32%
146.72%
15.40% 8.87
235.92% 8.56
85.08% 8.60
100.71%
NOT CALC. Q.44
89.51%
93.18%
M.11% Q.34
4138.61%
NOT CALC. .27
B85.72%
NOT CALC. 7.74
98.98% 9.27
NOT CALC.
73.374
-114.70%
53.52%
NOT CALC.
B6.7T4
27.57% 7.33
102.74% 9.35
90.461% .23
5.01
66.80%
46.04% 9.33
10.00
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ICP
Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure;

S5T-1

Alumi num

Antimony 10.5¢9

Arsenic

Barium 10.42

Beryllium

Bismuth

Boron 10.17

Cadmium 10.01

Ccalcium 10.69

Cerium 2.18

Chromium 9.5%

Cobalt 9.73

Copper 10.52

Eurapium

Iron 10.35

Lanthanum

Lead

Lithium 10.61

Magnesium 10.48

Manganese 10.28

Mercury

Holybdenum

Neodymium 2.08

Nickel 10.15

Phosphorou

Potassium 24.91

Samarium

Selenium

Silicon

silver

sodium 25.50

strontium 10.58

Sul fur

Tantalum

Thallium

Thorium

Tin 50.43

Titanium

Tungsten

Uranium

Vanadium

Zinc 16.09

Zirconium

Dilution 1.00

Factor

114

Results

Raw

April 19, 1990
LA-505-151/A-0
J, A. White
Acid Digestion
LA-505-159/A-0
LMCS Standard

Data Report

Digested Acid Standard
Reagent Blank

Sample 89-044
Duplicate of 89-D44
Spike of F1085
Digested Acid Standard

Starting LMCS
LMCS Standard Acid
Instrument Recovery Digestion
Standard Standard
ppm % ppm
§87-2 SST-3
50.18 100.37%
105.91%
57.77 115.53% #
104.16%
9.84 98.38%
54.29 108.36% 10.21
101.73% Q.44
100.12% 2.35
106.89% 10.26
91.75%
95.51%
97.27%
105.17% 9.91
9.89 98.924
103.46%

47.15 94.124 .1
53.43 106.64% 9.90
106.08%

104.79% .76
102.81%
25.57 102.27%
48.57 97.14% 9.35
90,76%
101.54%
57.86 115.73%4 # ?.34
90.66% 8.27
?.9% 99.36%
52.51 105.01%
45.20 90.40% 7.52
10.80 107.97% 7.42
102.01% Q.47
105.80% 10.00
53.04 106.08%
48.19 96.38%
53.00 105.99%
53.29 106.38%
100.85%
50.43 100.86%
20,93 83.72% #
53.48 106.74%
9.93 99.32%
100.91% 2.31
50.76 101.51%
1.00 1.00 10.00

F1083
F1084
FO092
F0093
F1087
F1088

Acid
Digestion
Standard
Recovery
%

102.12%
94 .43%
93.46%
102.58%

99.09%

91.05%
99.04%

97.56%

93.73%

93.37%
82.65%

75.18%

94.66%
100.02%

93.050%

Reagent
Blank

ppm

0.07 LT
-0.01 LT
-0.02 LT
-0.01 LT

0.00 LY
-0.01 LT

0.03

0.00L7

0.09
-0.31 L7
-0.03 LT

0.02 LT
-0.01 LT
-0.0t1 LT

0.03
=0.02 LT

0.01 LT
=0.01 LT

0.02

0.01
-0.05 LY

0.00 LT
-0.64 LT
-0.01LT

0.1
-0.53 LT
-0.35 LT
-0.06 LT

0.63
-0.02 LT

0.06 LT

0.00 LT

0.03
-0.04 LT
-0.33 LY
-0.18 LT

0.02 LT

0.13
-0.02 LT
=240 LT
-0.02 LT

0.23
-0.04 LT

1.00

Page 1

Weight
Volume
Sample

Dilution

Three
pom

1.00

of 4

Digestion
0.4932
50.00
Sample

Dilution
Two

ppm

890.41
-15.39
-6.24
-1.89
-0.13
175.05
-1.03
-1.17
5.14
-79.44
-0.39
-2.64
-4.25
-1.50
127.51
-5.47
-5.74
~3.64
8.74
56.13
0.10
-1.65
-119.90
«2.04
98.76
-123.50
-94.10
-14 .61
27.32
-5.64
853.15
5.10
0.13
-11.88
-89.99
-58.41
-3.04
~2.72
-6.11
-521.30
-3.80
1.9
-7.94

101.00
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ICP

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iren
Lanthanum
Lead
Lithium
Magresium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
sul fur
Tantalum
Thailium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

Acid
Digestion
Standard
Recovery
%

100.63%

92.28%

88,66%
84.79%
86.00%

Q4. 41%

93.39%

92.70%

77.36%
92.68%

73.62%

93.54%
92.17%

93474

116

557-1

10.26

10.25

-—
B3R

o

O 0 0Ddo Do
¥

LN W fooun
L]

pry
-~

10.15

10.36
10.25
10.07

25.01
10.40

49.18

9.88

1.00

Ending
LMCS
Standard
$57-2 887-3
50.41
57.88
9.75
53.43
.77
46,55
52.41
25.49
48.57
59.26
.65
52.43
45.26
10.65
53.97
48.06
53.11
52.47
50.70
20.97
51.75
10.01
50.23
1.00 1.00

Standard
Recovery

%

100.81%
102.57%
115.75%
102.53%
97.50%
106.667%
99.43%
97.72%
105.03%
88.57%
93.30%
93.22%4
103.36%
97.72%
101.50%
92.92%
104.61%
103.61%
102.45%
1060.65%
101.94%
97.14%
87.52%
99.05%
118.51%
97.22%
96.54%
104.86%
90.53%
106.46%
100.05%
104.01%
107.95%
96.12%
106.22%
104.74%
98.35%
101.40%
83.88%
103.29%
100.05%
98.82%
100.46%

#

Spike
Standard
LMCS

=/o11]
added

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
16.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

2.9

10.00
10.00

10.00
9.98

Spike
Standard
D

Book

#
34C11L0
34C11CK

Page 3 of 4

S5T-1

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

25.00
1¢.00

50.00

10.00

887-2

50.10

10.00

50.10
50.10

10.00

10.00

50.10

50.10
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ICP

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
lron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

117

LMCS
Standards
Values

ppm

§ST-3

50.00

50.00

10,00

25.00
50.00

50.00

50.00
50.00

50.00
50.00
50.00

50.00

25.00

10.00

50.00

LMCS
Standard

IDs
Book

#

78C11
82838J
77C111

ACID
DIGESTION
LMCS
STANDARD
VALUES

ppm
in
Sampte

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.9¢
100.00
100.00

100.00
100.C0
100.00
100.00
100,060
100.00

99.80
100.00
100.00
100.00
100.00
100.00

100.00
100.00

$9.50

100.00
100.10

100.00
99.80

10.00

Page & of 4

ACID
DIGEST.
LMCS

IDs
Book

#
81C11A
82C11A



ICP calibration Report

Procedure: LA-505-151 Revision: A-0
Instrument: WB39939

Technologist: J. A. White

Date: April 19, 1990 Time: 07:47

Calibration Standards for ICP Program "SsST"

Element Standard Element Standard
Aluminum SST-3 Antimony SsT-4
Arsenic 55T-4 Barium SS5T=-2
Beryllium S8T-2 Bismuth 58T-4
Boron S8S8T-3 Cadmium s88T-2
Calcium S57T-2 Cerium SST-5
Chromium SST-2 Cobalt SST-2
Copper 55T-2 Europium SST-5
Iron S8T-2 Lanthanum S558T7-5
Lead 5574 Lithium SS8T-1
Magnesium SST-2 Manganese S8T=-2
Mercury 557T-3 Molybdenum S5T-3
Neodymium SST-5 Nickel SST-2
Phosphorous 8S8T-3 Potassium 8S8T-1
Samarium s5T-5 Selenium SST-4
Silicon 58T-3 Silver SsT-2
Sodium S5ST-1 Strontium S8T-2
Sulfur SST-3 Tantalum 58T-3
Thallium S5T-4 Thorium SST-4
Tin S5T~4 Titanium SST-3
Tungsten SST-3 Uranium S8T-4
Vanadium S5T-2 Zinc s8T-2
Zirconium SS8T-3
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ICP Standard Formulations

s55T7-0:
Calibration blank, 1 M ultrex HNO3.

S8T-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO; 10,000 ppm in 5% HNO; Lot# 14394A

K KNO, 10,000 ppm in 5% HNO, Lot# 14379A

Na NaCoO, 10,000 ppm in 5% HNO, Lot# 14400A
200 mL of standard made by combining 25 mL HC1/HNO, mixed acid, 1
mL each single element standards, and water.

S8T-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:
SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A
SM-20 v, Cr, Mn, Fe, Co, Ni, Cu, 2n, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:
Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H,BO, 10,000 ppm in 1% NH,OH Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO; Lot# 8-656S
Mo Mo 10,000 ppm in 5% HCl Lotf# 9-159T
P P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
s (NH,),SO, in H,0 Lot# 9-231M
Ta Tacl5 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO; Lot# 8-685L
Zr  Zrcl,0 10,100 ppm in 5% HC1 Lot# 9-078G
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33.
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58T-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
sSM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D
Solution is used directly for calibration.

S58T~5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
sM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, G4, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F
50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO,.
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19-Apr-90
Condition

VAGCUUNM
SPIEME
HATINS
~1Q00V
CTENP
+5Y
+132VY
=12V
+24Y
~100V
+5U50
+15vsa
~-15V84Q

¥

oow N s unH %

Position Cali
SLIT
FOS’N

Previous dats

INSTK ¢.00000 586.483 1.0009G -0.8843

Current dala
INSTH 0.000
START THE PLA

07:39:21

Value Min

16.74 7.000
38.70 . 37.00
235,58 3%0.0
-100% ~1010
23.65 19.00
5.160 4.750
12.14 L1.70
-12.2 ~13.3
23.16 22.50
~-100 ~191

5.150 4.750
15.14 14.70
-13.2 -15.3

bration in Progress
FH ALFHA BETA
SLIT SLIT

00 5B87.525 1.00102 0.31641
SMa NDW, PLEASE.19-Apr-90

~

Max

50.00
39.00
247.0
-99¢

35.00
5.2%0
12.30
~11.7
I6.50
~99.0
§.250
15.30
-14.7

e e T T Y

ALFHA BETA ALFHA RETA
LAMBDAL LAMBDAL LAMBDAZ LAMBDAZ

1.00009 —0.0G75 C.00000 0.0000¢

1.00009 -0.0667 0.00000 0.00000
07:47:14
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Sawple name : 5STO
Programme H 19-Apr-90 OB:;12:00
NAKE MY INT RST
AL 2.02 0.96
5k 0.38 1.41
45 1.1¢ 1.16
EA 4.06 1.19
RE 0.70 0.99
BIL 3.93 1.41
E 4.65 1.82
cn 2.38 1.48
CA 0.49 0.82
CE G.47 1.21
CR 1.49 3.91
€0 0.26 0.%8
cu 3,01 1.1l
EU .24 1.30
FE 1.67 1.92
LA 0.36 0.48
PR ©.27 0.94
LI 4,07 0.98
MG 0.46 0.77
KM 0.78 0.84
HG 4.63 0.23
HO 1.71 Q.90
ND D.87 0.99
M1 3.48 1.25
P 1.28 2.59
K 3.43 .69
o1y ] 5.35 1.2¢0
5K 1.77 0.54
5T 3.37 1,05
Al 1%.31 1.25
N& J.63 1.34
SR 3.77 1.02
5 0.75 1.80
T 3.80 1.41
TL A.43 1.33
TH 1.10 1.09
SN 1.25 3.0%
TI 3.63 1.19
W 1.3B 1.83
u T.31 1.19
vl 4.42 1.18
P4 2.42 0.91 .
iR 4.76 1.07
Sample name : 5
Programme HE- 19-Apr—-90¢ OB:IlG:ICA
NAME My INT RSD
L1 417.34 1.20
K 13.63 0.90
NA 60.13 1.1¢
Sample name : 8872
Frogramme : 85T 19-Apr-90 0B:z18:04
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NAME MY INT RGN
A 278.36 0.28
BE 483 .17 0.26
on 33).93 .52
ca 391.86 0.23
CR 67.99 2.97 :
Co S5.62 0.30
cvy 94.95 0.3%9 !
EF 123.57 0.44
MG 41%8.22 .28
N 26Y.40 0.30
NI 157.496 0.18 j
Al A43.38 0.51 '
Sk 491 .83 0.29 :
Vi 166.57 0.26 !
ZN 614.54 0.39
i
Sample name i §8T3 :
Programme T 66T 19-Apr-90 O0R120:44
HAME MY INT rSD |
AL 21.20 0.57 )
B 656.56 0.52
HG 769.40 0.79
KO 294.93 0.47
B 61.18 1.41 t
S5t 77 .63 0.49 ;
5 40,45 0.07 .
Ha 124.10 0.63 !
TI 435.43 0.60 )
W 64,46 0.68 !
ZK 152.16 0.53 !
i
i
Sample name : S5T4 h
Frogramme : 85T 19-Apr-20 08:132:54 4
NAME MV INT RSD j
1
§B 7.16 1.20 .
ne 122.50 1.01 g
Bl 102.90 1.08 ;
31 4.96 1.03 X
SE 51,55 0.56H !
TL A2.7h 1.40 !
TH 13.78 1.0% i
SN 237.10 0.91% '
u i2.39 0.65
t
Sample name D S5TH !
Frogramme I 88T 19-Apr-99 08325:27 ,
NAME HY INT RSD '
CE 15.66 0.4
BU 442,41 0.60
La 5.53 0.60
ND 16.65 0.23
G 12 L5 N A
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Curve

CrV1

Name

5E5TO
SST3

Curve

CrVL

Name

§STO
SET4

Curve

99151

Hame

G5TO
§5T4

Crirve

CRV1

Programme pame 3 S8BT

Min Int Max Int

1.9228 22.236%1

Mumber Int.
(X)

4] . 2.0240

4] 21.201

Frogramme name & S8T

MHirnn Int Max Int

6.3572 7.35166

Number Int.
X))

o] 0.3760

[+ 7.1587

Frogramme rame 3 SST

Min Int Hax Int

1.0472 128.63

Number Int.
(X}

o} 1.1023

4] 122.50

Frogramme rnawme 2 §8T

Min Int Max Int

3.8602 292.37

Channel name : AL FPolynomial type

Curve Coefficients

cCo £l cz
~0.327706E+01 0,.260724E401
Canc True Cale Conc % EBrrvor
) {Y) Conc Error
Q.0000 00,0000 -0.000 -0.000
50.000 50.000 50.000 0.0000 0.0000

Channel name : SK1 Polynom1al type

Curve Coefficiesnts

co Gl G2
-0.554354E+01 0.147435E+032
Gone True Cale Conc % Errov
(Y? {Y? Canc Ercor
0.0000 0.0000 0.0000 00,0000
100.00 100.00 100.00 0.0000 0.0000

Channel name I AS Polynomial type

Curve Coefficients

co £l c2
-Q.908003E+00 0.823710E+00
Conc Trye Cale Conc Z Error
O (Y? Conc Error
0.0000 0.0000 -~0.00¢ -¢.000
100.00 "100.00 100.00 0.0000 0.0000

Channel name 2 HA Polynomial type

Curve Coefficients
co tl c2

=0.296277E+00 0.729147E-01

(]

Curve

CRVL
CRVL

- oY

c3

Curve

CRY1
ZRV1

(]

Curve

CRYL
CRVL

c]

e e s sy et S P

t i b ————— ———— A ———— ik R A TN . — —— - =
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Hame Number Irt.
(X))

810 4] 4.0633

55T2 Q 278.36

Programme pame : 8SST

Curve Min Int Max Int
CRrVL 0.6697 %507.33
Hame Number Int.
(X}
SETO 0 0.7050
S8T2 0 483.17

Programme mame @ SS8T

Curve Min Int Hax Int
CRVL 3.7316 108.035
Name Number Int.
(X}
S8STO 8] 3.9280
§5T4 0 102.90

Programme name I SST

Curve Min Int Max Int

CEW 4.4166 6B89.39
Hane Number Int.
(X
S5TO o] 4.6490
5673 0 696.36

Programme rame : 55T

Conc True

[ (Y)
0.Q000 0.0000
20.000 20.000

Channel pame

co

-0.292248E-01

Conec True
(Y) {Y)
0.0000 0.0000
20.000 20.000

Chamnel name 2

go

=0.396876E+01

Eonc True
1) (Y}

0.0000
100.00

0.0000
100,00

Channel name 1

co

~0.353656GE+00Q

Cone True
(Y) {Y)
0.0000 0©.0000
30.000 350.000

Channel name @

Calc Canc % Error
Conc Error
0.0000 0.0000
20.000 0.00Q0 0.0000
REL Folynomial type
Curve Coefficienmts
[ ]
0.41453GE~0L
Calc Cone Z Erraor
Cone Error
0.0000 0.0000
20.000 0.0000 0.0000
BI Polyromial type
Curve Eoefficiants
L1 cz
0.101038E+01
Cale Cong % Error
Conc Error
0.0000 ©.0000
16Q.,00 00,0000 00,0000
B Folyrmomial type
Curve Coefficiernts
C1 c2
0.7RG97SE-CL
Calc Coana %Z Error
Conc Error
0.0000 0.0000
30.000 ~0.000 -0.000
co Folynomial type

Curva

CRVI
CRV1

Curve

CrRV1
CRrRVY

Curve

CRV]
cryl

Curve

LRV
CRvi

: CE

Cy

©3

C3
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Curve Min Int Hax Int Curve Coefficients
co [} c2 c3
LRV 2.2568 338.03 -0.148813E+00 0O.625878E-01
Name Number Int. Cong True Calc Canc % Error Curve
(X} () (Y Conc Error
38T0 0 4.3777  0.0000 0.0000 0.0000 0©0.0000 CRV1
S5T2 ] 4921.93 20.000 20.000 230.000 0.0000 0.0000 CRUY
Programme name 58T Chanrel name CA Polynomnial type @ C€
Curve Min Int Max Int Curve Coefficients
co cl c2 c3
CRVI 0.4645 411.49% -0.249891E-01 0.311C205E~-01
Name Number Int. Conc True Calec Conc % Error Curve
(X} (Y} (Y? Cone Errar
5870 0 0.4890 0©.000¢ 0.0000 0.0000 0.0000 CRYI
8812 Q 391.86 290.000 20,000 20.000 0.0090 00,0000 CEVI
Proyramme name 857 Chanmel namne CE Folynomial iype @ CC
Curve Min Int HMax Int Curve Coefficients
co ri c2 (o
CRV1 $.1981 16,440 =-0.107442E+02 0.196361LE+0)
Name Numbaer Ent. Cone Irue Calc Canc % Error Qurve
(XD (Y? {(Y) Cane Errar
55I0 0 G.4717 0,.0000 ¢,0G00 0,0000 ©.0000 C KRV,
S8STS 0 15.6%7 20.000 29.000 20.000 ~-0.000 -0.000 CRV1
Frogramme name 867 Channel name CHR Folynomiszl type @ CC
Curve Mim Int Max Int Curve Coefficients
co Gl c2 c3a
CRV1 1.4123 71.394 ~0.447064E+00 0.30071GE+0Q
Name Number Int. Conc True Cale Canc % Error Curve
(X)) (Y} (& §] Conc Error
8570 O 1.4867 0.0000 90.0000 0.0000 0.0000 CRUL
ST Fa) LT QRS 20y _DIAN Lt Fo N AT AT 4 D0 _nnn Fa ST A YA P N . N st LAFERY
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Programme roame @ GST

Curve Mire Int Hax Int

CRV1 0.2492 5.8973
Name Number Int.
(X3
5570 0 0.2623
§6T2 0 5.6167

Programme name 5 S8T

Curve Mim Int Max Int
CRVL 2.8560 99.693
Name Numbier Int.
(%)
S8TO o 4.0063
SHT2 Q 94.946

Frogramme reame = 88T

Curve Min Int #Hax Int
CRVL 4.0261 464.53
Name Nuember Int,
(%)
3510 Q 4 .2380
5515 (v} 442,41

Programme name 1 88T
Curve
129.73

CRV1 1.5878

Hin Int Hax Int

uuuuuu T TV

Chanmel name @ CO Folynnmial type

Curve Caefficients

co cl
-0.979891E+00 0.373529E+01
Cone Irue Calc Cone %Z Error
(Y} {Y) Cone Error
0.0000 ¢.0000 00,0000 0.0000
20.000 20.00¢ 20.000 =0.000 -~0.000

Channel name : CU Folynomial type

Curve Coeificients

Lo c1l c2
-0,.653979E+00 0.317%934E+00
Cone Trus Calce Cone % Error
{7} €Y Tonc Error
0.0000 0,0000 0.0300 $.0000
20.000 20.000 20,000 -Q,000 ~-0.000

Channel name : EU Folynomial type

Curve (Coefficients

co cl c2
=0.193441E+00 0.A456443E-01
Conc True Cale Cone % Error
{Y? (Y Coanc Error
¢.0000 0.0000 0.0060 0.0000
20.000 20.000 20.00Q0 0.9000 0.000¢

Channel name : FE Folyrnomial type

Curve Coefficients

co 1 ca
«0.274221E+400 0.164073E+00

TITY L

€

Curve

CRV1

CRVL

Cu

Curve

LRV
TRV}

ca

Gurve

CRVL
CRVI

ca
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Frogramme name

Min Int Hax

Programme name

0.2%30 5,2094

Programme nameg

Min Int Hax Int

Programme name

Cone True Cale Conc Z Error
(Y) (Y? Conc Errar
0.0000 0.0000 -~0.000 -0.000
20.000 20.000 20.000 0,0000 0.0000
Channel name T LA Polynomial type
Curve Coafficients
co c1 c2
~0.139220E401 0.3B6723E+01
Conc True Calc Conc % Error
(Y? (Y Conc Error
0.0000 0.0000 0.0000 0.0000
20.000 20,000 20.000 0.0000 0.0000
Channel name : PR Polynomial type
Curve Coefficients
co 1 ca
~0.567270E+01 0.212993C+02
Cone True Cale Conc % Errop
Y) (Y) Cane Error
0.0000 0.0000 ~0.000 -0,000
100.00 100.C¢0 10¢.00 0.0000 0.0000
Chanrel name ¢ LI Folynrnomial type
Cuyrve Caonfficiarts
Co c1 C2
~0,49290QE+00 G.1ZEI017E+0Q
Cone True Cale Canc Z Error
(Y) (Y) tone Error
0.0000 $.0000 =-0.000 -~0.000
0.000 5¢.000 50.000D 0.0000 0.0000
Charnnel name : MG Folynomial type

Curve

CRY1
CRrV1

c3

Curve

CRV1
nEV1

ca

Curve

LRV
CRVL

ca

Curve

CRV1
CRVI




Curve Rin Int Hax Int Curve Coefficients
co C1 c2
CRYL 0.4326 439.14 ~0.217983E~01 0.478733E-01
Name Number 1Int. Cone Troe Cale Cone % Error Curve
{X) (Y} (Y? Cane Errvor
S5T¢ g 0.4553 0.0000 ©0.0000 -0.000 -0.000 GCRUL
§5T2 Q 418.22 20.000 20.000 20,000 =-0.000 -0.0Q0 CEKWV1
Programme pame : 48T Channel name : MN Folynomial type 3 €C
Curve #Min Int Hax Int Curve Coefficients
Co C1 ca
LRVl ¢.7388 202.87 -0.579004E--0] 0.744540E-0)
Name Number Int. Cont True Cale Cono 4 Error Curve
(X)) (1) {Y) Cong Errar
5570 0 0.77%7 0.0000 0¢.0000 0.0000 0.0000 CRUL
§ST2 0 269.40 20.000 20.000 20.000 0.0000 0.0CG0 CEVL
Programme name : SST Charmnel name : HG Faulynomial type @ CC
Curve Min Int Max Int Curve Coefficients
co [ £2
CRVL1 4,3982 B07.87 -0.302682E4+00 0.65378BE-01
Nane Number Int. Conc True Cale Cane %z Error Curve
(X (Y} (Y? Conc Error
5810 O 4.6297 0.0000 0.0000 -0.0060 ~D,000 CRY1
SSTI3 0 769.40 50.000 50.000 50.000 0.0000 0.0000 CEVL
Programme name @ S6T Channel name o MO Polynomial type : CC
Curve Hin Int Max Int GCurve Coefficienlts
(M ] Ccl c2
CRV] 1.6201 309,67 -—-0.290791E+00 O0.170519E+00C
Name Number Int. Cont True Calce Cone 4 Error Curve
(X)) (Y2 [RS) Conc Error
S5TO O 1.70%3  0.0000 . 0.0060 -~0.000 -0.000 CEV1
AG T Fel AOA_OD SO 000 on AR s W aTaTal Nn_NnnNA AN A ok A Lh)
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Programmne name : 88T

Curve Min Int Hax Int

CRVL 5.5790 17.478
Name Number Int.
()
8870 D 5.8727
S§6TS 4] 16.646

Programme name I 88T

Curve Hin Int HMax Int
Chvl 3.3022 1695.86
Name Number Int.
X))
SHT0 Q 3.4760
S5T2 ] 157.96

Frogramme name & S897

Lurve Min Int Hax Int
CRV1 1.2138 64.234
Name Number Int.
(%)
5810 Q 1.2777
8513 0 61.173

Programme name 7 SST

Curve Min Int Nax Int

CRV1 3.2604 14,309

Channel name T NI Pulynomial type

Curve Caefficients

co Cl £z
-0.109022E+02 0.1B5644E+01
Conec Tryte Cale cone % Error
(Y} (Y) Cone Error
0,0000 ¢0.0000 0.0000 0©0.0000
20,000 20,000 20.000 0.0000 00,0000

Channel name : NI Folynonisl type

Curve Coefficients

Co Cl £2
-0.450011E+0D0 0.139462E+40
Conc True Cale Conc L Error
() (YD Conc Errar
0.0000 ©.0000 0.0000 0.0000
20.000 20.000 20.00Q -0.000 ~-0,000

Chammel name - F Tolynomial type

Gurve Coefficients

co Ccl 2
~0.1OGG55E+01 0.83A701IE+00
Conc True Cale Lonc % Error
{Y? (Y Cane Error
0.0000 0.0000 0.0000 0©.0000
50.000 S50.000 50.000 =-0.000 -0.000

Charnnel name I K FPolynomial type

Curve Coefficients
co (89} c3

-0.168307E+02 0,490405E+01

Curve
CRY L

CRV1

: CE

Curve
CRV1

CevVl

T CC

Curve

CEUIL
CRYV1

C3

€3

Cca
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Name Nuymber Int.
{0

5810 Q 3.4320

55T1 0 13.628

Frogramme name : §8T

Eurve Min Int #ax Int
CRVL 4.9904 14,337
Name Number Int.
X0
B8T0 4] 5.2530
5815 Q0 13.654

Programme name @ §87

Curve Min Int Hax Int
CRVL 1.6825 54.131
Name Number Int.
(X))
HHTIO 0 1.7710
5574 0 91,333

Pragramme nmame  BST

Curve Min Irt Max Int

CRV1 3.2028 Bl.%0?
Name Mumber Int.
(%)
§510 0 3.3713
85T3 0 77.625
FPrograwme name : 58T

Conc True
{Y> (Y)
4.0000 0.0000
50.000 350.000

Charnel name @

co

Calc Gonc X Error
Canc Error

0.0000 0.0000

50,000 0.0000 0.0000Q
5M Folypomial type

Curve Cgefficients
C1

-0.125057E+02 0.238067E+01

Conc True
(Y? (Y
0.0000 0.0000
20.000 20.000

Civannel nawme 3

co

~0.355749E+Q1

Conc True
(Y) (Y
0.0000 0.0000
190.0¢  100.00

Channel name o

co

~0.227014E+01

Cone Truoe
(Y? {1
0.0000 0.0000
S50.000 350.000

Channel name

Cale Conc % Error
Cong Error

~0.,000 -0.000

20.000 0,0000 0.0000Q

SE Polynomial type

Curve Coefficients
cl1 c2

0.200874E+01}

Calc Cone % Error
Conc Errvor
-5.000 -0.000
164,00 0.0000 0.0000
§1 Polynunial type

Curve Coefficients
Gl cz

0.673264E+00

i.alc Conc Z Error
Canrc Error
0.0000 0.0000
30.000 0.0000 0.0000
A Folyromianl type

Curve
CRVL

CRV]

HE 4

Curve

CRrVl
CRV1

Curve

Sl
ECRV]

s CC

Curve

CRV1
CRV1

: CC

ca

ca

€3
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furve Hin Int Hax Int Curve Coefficients
o Cl c2 c3
CRVL 14.739 465.59% =0.725194E+00 0.467435E~01
Name Number Int. Cance True Cale GConc Z Error Curve
Xy {Y) {Y) Canc Error
BSTO 0 15.%14 0.0000 ¢.0000 -0.000 -0.000 CRVL
8512 o} 443,38 20.000 20.000 20,000 0.0000 ©¢.0000 CRVIL
Programme name I S5T Charnnel name @ NA FPolynomial type @ UC
Curve Min Int Hax Int Curve Caefficients
co (o] 2 ca
LRV 5.3441 63,140 =-0,3160007E+01  0.917291E+00
Name Number Int. Cone True Cale Cono % Error Curve
1X} (Y2 (Y} Conc Error
$58T0 0 5.62583 0.0000 C.GO0Q00 0.0000 0.0000 CRY1
86I1 [} 60.134 S0.000 S0,000 S0.000 0.0000 0.0000 CrVIL
Programme name § S8T Chamnel name © &R Polynamial type : CU
Curve Mim int Hax Lot Curve Coefficients
£o C1 ca c3
CkV1 15802 S16.48 -0.154403E+400 O,a097830-01L
Name Number Int. Cone True Cale Cone %z EBrror Qurve
(X (1) (Y) Lane Errar
88710 8] 4.,7687 0.0000 9.0000 0.0000 0.0000 CRVL
§$5T2 4] A9l 3% . nag 20.000  0.000  -0.000  -0.000 LRVL
Froearamme name o 88T Channel name @ § Folynomial type : CC
Lurve Mir Int HKax Int Curve Cueificirents
Co [ cz £3
CRVYL 0.7166 A42.473 -0.990130E+00 0,125956E+01
Name Momber  Int, Canc True Cale Cone % Error Curve
(X)) {(Y? (Y) Canc Error
88TO 0 0.7543 0.0000 0.0Q000 0.0000 0.0000 CRVYL
LB -] 0o AN AS) __Sn _nnn MO NN =N DN a..00n0n L .YV, Pk T
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Frogramne nzme 3 S6T Channel name : TI#A Polynomial type 1 CC
Curva Hin Int Max Int Curve Coefficients
ca [ 1 [ 44} 83+
CRrRV1 4,6113 130.30 -0.15799GE+401l 0.415634EL+00
Name Number Int. Conc True Cale Lonc Z Error Turve
(X LYY (Y) Canc Error
88TO Q 3.8013 0.0000 0.0000 0.0000 0.0000 CRUL
5813 Q 124.10 S0.000 S50.000 50.000 =-0.0Q0 -0.000 CRY1
Frogranme name : 88T Charnel name ! TLZ Polyromial type I GO
Curve Min Int Max Int Curve Coefficients
co C1 c2 c3
LRV 4.72129 45.944 =0.1132779L+02 0.254313E+01
Nane Number Imt. Cone True Calc Conc % Error Curve
,(.’“ (Y (& B] Conc Error
S5TC 0 4.4347 0.0000 ¢.0000 -0.000 -0.000 CRV
55T4 0 43.756 100,00 100.00 100.00 0.0000 0.0000 CRV1
Frogrzmme name T 55T tharnnel pame I TH FPalynorial btype 3 CC
Curve Min Int Max Int Curve QCeoefficrents
Lo c1 £2 ca
CRVL 1.0418 14,465 =0.864H79E+01  0.7B8644L+01
Name Number  Int. Cong True Cale Con % Error Curve
(X3 () 0) Cone Error
55T0 0 1.0967 0.000% 00,0000 0.0000 0.0000 CRV1
S5T4 QO 13.777 100.00 100.00 100.00 0.0000 0.0000 CRVi
Programme name : S&T Channel name ! SN Polynomial type @ CC
Curve Min Int Max Int Curve Coefficients
co c1 ca2 c3
LRVI 1.1918 248.9% -0.531989E+00 0.42400BE+00
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Namp NMumber Int.
X}

YSTO [y 1.,2547

55T4 o 237.10

Programmne name [ 85T

Curve Mirn Int Hax Int

ERV1 2.445%3 457.20
Name Number Int.
(X3
S8TO 0 3.6G267
SGT3 0 435,43

Programme name : S5T

Curve Min Int Max Int
ChrVl 1.307% 67.678
Hame Number Int.
(X2
55TO0 (4] 1.3763
58T3 O 64455

Frogramme name @ S8T

Curve Min Int Max Int
CRY1 5.0432 13.014
Name Numbrer Int.
(XD
SSTO 0 5.3087
S5T4 [ 12.394
Programme name : S8T

Core True
£Y?) (Y)
¢.0000 0.0000
100.00 100.00

Channpel name &

co
~0.41994BE+G0
Conc True
(YY) (Y)

G.0000
50.000

0.0000
50.Q00

Channel name :

co

~0.10909G6E+01

Conc True
(Y) Y
0.0000 0©0.0000
$0.000 5S50.000

Charmnel name @

Lo
-0 ,749247E+02
Cane True
YD [ &)

0.0000
100.00

0.0000
100.00

Channel name

Cale Conc %Z Error
Corntr Error
-0.000 ~0.000
100.00 0.0000 0.0000
TY Polynomial type

Curve Comfficients
(W na

0.115795L+00

Calc Comrc % Errer
Conc Error

0.0000 0.0000

50,000 -0.000 ~0.000

U Folynomial type

Curve Coefficients
o] c2

0.792657E+00

Calr Cane % Error
Cone Error

0.000¢0 0.0000

50.000 -0.000 -0.000

u Folyromial type

Curve Coefficients

c1 c2
0.141137E+02
Calce Conc % Error
Cone Errar
0.0000 0.0000
100.00 0.0000 0.,0000
Vi Polynemial type

Curve

CrV1
CRVL

Curve

CRrRVL
CRYL

Curve

CRVY
CRV]

Curve

CRVL
CrYl

c3

c3

134




2" 11 31954

H

9

Curve Min Int Max Int Curve Coefficientis

Co €l c2 c3
CRV1 4.1949 174.90 ~0,544610E+00 O.123336E+00
Name Number Int. Cong True Calce Conc ¥ Error Curve
{X) {Y) {Y) Cone Error
58T0 4] 1.4157 0.0000 0.0000 -0.000 =-0,000 CRYL
S5TI2 +] 166.57 20.000 20.000 20.000 =-0.000 ~-0.000 CERVI
Programme name § 8T Chamnel name I ZIN Polynomial tvype @ {0
Ciirve Min Int Max Int Curve Coefficients
o W} 62 ca
Cxrvl 2,296% $45.27 ~0.78981L4E-01 0.326V29E-01
Name Number Int. Conc True Oale Cone 7% Lrror Curve
[§-8) (Y) (Y Cana Error
58TO 4] 2.4173  0.000¢ 00,0000 0.0000 6.0000 LRV
§8%2 0 Gr4.54 20.000 20.000 20,000 -Q.000 =~0.000 CHVYL
Programme rame | 88T Charnnel name : ZR Paolynomial type : CC
Cupve Min Int Max Int Curve Coefficrents
Co (] c2 C3
CRrV1 4.5261 159.77 =0J.1G1GLl9E+0Q1L 0.33922GE gD
Name Number  Int. Cone True Cale Cone %Z Error Curve
(X)) (Y (Y} Cane Errar
§8T0 0 4.7643 0.0000 0.,0000 0.0000 0.0000 CRV1
§6T3 ] 152.16 50.000 S50.000 50,000 -0.000 ~0.000 CRVL
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ICP Data Report - Acid Blank - (File 1)

17

n

{

]

9

Sample name ! HND3

Programme - §S1 19-Apr-90 O0Brad:13
HANKE MV INT EONCEN RSD
AL 1.95 -0.199 =21.63
Shv 0.37 -0.039 ~57.28
A4 1.0V ~0.033 ~3%.43
Ba .85 (~0.0153 ~-13.406
Be 0.69 -0.001 ~22.94
Bi 3.76 -0.16G7 -9 .26
B 4.49 -0.013 -14.19
Gl 2.248 -0.006 -3.54
Ca 0.48 ~0.000 ~37.80
Ce 5.20 -0.534 -14.27
Cr 1.29 (-0.0%58 -5.90
Co 0,26 0.000 kAAAkAA
Du 2.88 -0.028 ~14.78
Buy .02 (-0,010 ~11.14
Fe 1.60 =-0.012 -22.18
La 0.3% -0.032 -18.33
Fb 0.26 ~-0.043 -144.34
Li 4.01 =-0.007 -L8.58
Mg 0.44 ~0.001 -18.92
M 0.75 ~0.0Q02 ~13.86
Hg 3.89 <(-0.049 -7.37
Ho 1,64 -0,012 -21.56
Nd 5.38 <(-0.906 ~8.91
Ni 3.33 -0.020 -11.69
P 1.27 ~0.004 ~531.46G
K 3.27 ~0.77% -14.72
Sm 4.99 -=0.623 ~14.94
Ser 1.70 -0.139 ~26.84
53 3.23 -Q.092 -17.4]
Ag 14.76 -0.035  -15.27
Na 5.39 -0.253 ~-1%.23
Sr 3.62 -0,006 ~-14.57
5 0.72 ~0.044 -1.6%
Ta 3.63 ~0.073 -1l4.82
T1 4.16 (-0.701 -13.2a
Th 1.05 ~-0.376 ~-21.29
Sn .21 -0.018 ~20.97
i 3.46 -0.,020 -13.00
W 1.30 (-0.059 -20.24
¥ J.04 ~3.735 -13.04
v 4,16 (-0.031 ~11 .46
in 2,34 -0,003 -39.44
Zr 4.59 -0.058 -14.1%
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ICP Data Report - ILMCS Check Standard 78CllJ - (File 2)
Sample name : PECILd
Sample cade 1 3 S8T1
Sample code 3 ¢ DIRECT
Proaramme + 88T 19-Apr-90 0B:48:34 9
HAME MYV INT CONCEN RS0 TShf)
Al 2.02 -0.013 -393.9% \
Sln 1.08 10.306 1.08
As 1.17 0.0567 24.65
Bn 143,20 10.145 0.69
Be 0.72 0.001 30.70
Bi 3.92 ~0.009 -390.64
B 134.59 9.966 0.37
Cd 160.15 9.875 0.17
Ca 204.52 10.427 0.74
Cao 10.07 9.035 0.59
Cr 32.84 9.427 0.43
Co 2.89 9.0818 0,357
Cu §0.17 10.260 0.51
Eu 4.60 0.016 11.83
Fe 63.21 '10.098 0.40
I.a 0.37 ¢.048 20.40
b 0.27 0.028 A3.30
Li B9 .66 10,357 Q.50
Hg 214.58 10.251 .47
Mn 136.1%9 10.079 0.34
Hn 3.95% (-0.044 -7.94
Ho 1.75 ¢.008 44 .40
Nd 10.71 B.972 2.4
Ni 80.53 9.97% 0.19
P 1.38 0.061 36.28
14 8.43 24.525 0.30
Sm 5.01 -0.575 ~22.70
Se 3.40 3.272 0.48
81 .31 ~0.040 ~4%5.96
An 14.91 -0.028 -26.79
Na 32.79 24.917 ¢.33
Sr 254.70 10.283 Q.68
5 0.91 0.200 49.19
Ta 3.70 -0.043 -44.43
I1 4.39 ~0.106 ~120.98
Ih 1.09 ~0.053 ~167.03
5n 117.72 49,380 0.22
Ti 3.49 ~0.016 ~24.97
W 1.60 0.175 7.238
u 5.39 1.077 6G6. 40
v 4.28 -0.017 -33.23
In 305.53 9.904 0.18
Ir 4.65 ~0.038 -36.27
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ICP Data Report - LMCS Check Standard 82B38F - (File 3)

Sample name H
Sample code 1 3
Sample code 2 I

Frogramme
NAaME

Al
St
s
Ba
Be
Bi
B

G
Ca
{e
Cr
Co
Cu
Eu
Fa
La
b
Li
Mg
Hre
Hg
Ho
Nd

MV INT

3.67
0.42
2.98
4.30
0.74
37 .46
%.40
2.4B
0.73
9.759
1.68
0.28
4.10
217 .80
2.08
12.43
2.77
4.43
0,59
0.91
4.56
1.83
6.13
3.69
1.65
3.40
9.47
1.93
4.21
244 .24
.66
3.93
0.87
4.22
6.75
7.80
l1.44
4.14
1.42
9.18
G.31
2.69
5.15

82Rp38F
S8T2
DIRECE
58T

CONCER

4.203
0.65%9
1.948
0.017
0.001
54.091
¢.008
0.007
0.012
¢.550
©0.058
¢.062
0.238
9.748
0.067
Y46.673
§93.326
0.044
¢.006
¢.010
~-0.005
0.022
0.465
0.027
0.308
-0.167
10.049
0.319
0.563
10.691
0.036
0.008
0.140
0.173
5.881
52.868
0.080
0.03Y
0.038
S4.596
0.233
0.009
¢.132

19-Apr-90 08:52:57
RSD

1.53
5.63
2.0%
14.28
27.77
0.47
3.39
10.9%5
1.2%
14.46
w.97
G.00
l.78
0.28
27.96
Q.17
0.33
19.70
Q.74
2.54
~83.91
7 .87
22.94
19.97
7.%2
-32.75
0.83
5.03
3.60
0.28
B9.17
123.53%
11.43
9.35
1.93
0.36
F.41
G.67
74.806
1.19
1.69
9.21
7.08

\%9’0
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ICP Data Report ~ LMCS Check Standard 77Cl1I - (File 4)

Sample name
Sample code 1
Sample code 2

Progranme
NAME

Al
Str
As
B
ke
Bi.
R
Cd
Ca
Ce
Cr
Co
Cu
En
Fe
La
I'a
L1
Moy
M
Ha
Mo
Nd
Ni
b3
K
Sm
Se
5i
A
Na
5r
G
In
Tl
h
Sn
Ti
w
u
v
in
ir

0 18 w21

MYy INT

21.57
0.46
71.94
4.29
244.28
4.689
5,42
2.61
0,75
F.591
1.5%0
0.29
3.27
4.27
1.9%
0.37
¢.28
4.3
0.52
1.04
%99.37
293.51
3.79
7.41
66.26
3.40
5.31
28.39
72.02
22.2
9.78
3.87
42.73
122.84
25.50
1.22
1.71
447.29
2B.21
6.19
86.99
3.356
154.39

77C11 1
S5T3
DIRECT
55T

CONCERN

50.973
1.263
58.3%60
¢.017
10,097
0.971
0.0569
4.015
0.0]13
6.073
0.005
" 0.11%
0.058
¢.002
0.0406
0.027
0.390
0.007
0.003
¢.019
25.808
49.758
~-0.158
0.510
¥54.245
~0.132
0.147
53.466
46.228
0.316
0.146
0.004
162.876
49,478
53.560
0.983
0.193
51.373
21.266
12.420
10.184
0.037
50.756

19-Apr-90 09:02:22

EST

0.2
5.36
D.32
10.32
.63
1.41
5.14
11.90
0.67
85.92
95.47
6.52
6.13
74.3289
3.70
24.74
8.349
40.14
1.60
1.02
D.5H
0.43
~-100.24
0,95
1.07
-80.12
52.52
C.71
0.06
0.94
19.94
21.45
0.82
0.72
G.57
4.04
0.76
0.16
0.47
1.28
2.0%
2.26
0.11

\ 2
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ICP Data Report - Acid Digested Standard 81Cl1A - (File 5)

gamp 3] nage H
ample code 1 3
Sample code 2 =
Sample code 3 1
Programme H
NAME MV INHT
AL 2.11
Sk ¢,.37
fs 1.44
ka 3.83
ke 0,70
i 14.03
K 147.77
Cd 151.70
Ca 201.23
Ce 3.08
Cr 1.39
Co 0.26
Cu 48.5%6
Eus 3.8e
Fe 1.84
La 2.71
P Q.73
Li 3.82
Mg 204,24
Hin 0.89
Hea 3.96
Mo 56.56
Nd 9.41
Ni 3.28
P 12.46
K 5.12
5m 4.80
Se 1.70
81 14.54
Ag 174.24
Na 15.94
Sr 247 .86
G 0.93
Ta 3.50
Ti 4.00
Th 1.02
8n 1.47
Ti 4,84
W 1,52
U 4.90
v 4.04
Zn 287 .21
ir 4.46

1083
LLLLA

DIRECT
DIGEST
56T

CONCEN

0.228
-0.049
0.275
(-0.017
~0.000
1¢6.212
9.443
9.346
10.2350
(=0.772
{(~0.030
~0.012
9.909
(-0.016
0,028
9.105
9.904
(~0.031
9.756
¢.008
{-0.043
9.354
(-0.864
{(=0.023
9.337
8.265
(-1.072
-0.151
7.518
7.419
9.466
10.002
0.322
£-0.126
(~1.116
{(~-0.573
¢.092
0.140
0,110
(~-5.929
{(~0.,0406
9.305
(-0.105

19-Apr-90
RSH

31.49
~130.832
9.5
~20.69
-141.52
Q.64
Q.82
1.27
0.57
-15.81
~21.13
~51.496
0.71
~17.94
23.606
0.351
1.43
-2Z.41
0.53
16.27
~19.37
0.88
=24.79
~31.5%
3.79
0.63
-13.13
-53.17
G.68
Q.59
¢.71
0.60
5.59
~d2.37
-14.91
~-16.68
9.7%9
3.27
21.00
~16G.47
~11 .84
0.41
~14.92

09:07:31
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ICP

Data Report - Reagent Blank - (File 6)
Sanple name 2 F1084

Sample code 1 & REAGEN

Sample code 2 @ DIRECT

Sample caode 3 @ 000013

Programme T 8T 19-Apr-90 09:112:39
NAME MY INT CONCEN RSN
Al 2.05 0.068 59.96
St 0.38 =0.0035 -916.63
As 1,08 -0,022 ~30.24
Da 3.96 -0.008 -35.37
EBe 0.71 0,000 28.39
Bi 3.92 -0.006 ~797.45
B 5.08 0.033 2.93
Cd 2.38 ¢.000 6376.32
Ca 2,16 0.085 0.70
Ce 5.32 ~0,306 ~35.66
Cr 1.39 (-0.029 -12.2M
Ca 0.27 0.022 34.6Y9
Cu 2.95 -0.011 -37.31
Ew 4.09 ~0.007 -27.348
Fe 1.87 0.032 14.36
L 0.3% -0.022 -50.94
Ph 0.27 0.014 150.01
Li. 3.99 ~-0.010 -47.62
Hg .78 0.015 7.20
Mn 0.92 0.011 4.106G
He 2.83 {-0,053 ~9.08
Ko 1.69 ~-0,003 ~74.48
Nt .03 (-0.640 -31.86
Ni 3.423 -0,008 -h0.234
P 1.41 0.114 12.79
K 3.32 ~-0.528 ~24.44
&m F.10 ~0.354 ~-30.58
Se 1.74 -0.064 -26.70
§i 4.31 0.631 16.43
A 15.1% -0.018 ~2B.50
L E] 5.69 0.059 76, 24
Sr 3.70 -0.003 ~40.42
5 0.78 0.034 G.50
Ta 3.72 =-0.03% -47 .06
Tl 4.30 -0.331 -] .52
Th 1.07 ~0,176 ~43.95
Sn 1.29 0.016 107 .80
Ti 14.74 0.129 2.06
W 1.35 =0.019 -35.11
U J.14 -2.399 -29.80
Y 4.29 -0.016 ~21.91
n 9.18 0.231 1.22
Zr 4.66 =0.036 -34.1%
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ICP Data Report - Sample F1085 - (File 7)
Sample name : F10835
Sample code 1 : SAMPLE
Sample code 2 5 100-10
Sample code 3 ! QGOQ13
Programme : 48T 19~apr-90 09:17:05
NAME MV INT  GCONCEN  DILCOR R&D
Al 4.10 5.418 547.20J/ 0.81
Sl 0,39 0.172 17.373 26,19
A 1.12 0.o18 1,858 22,980
Bn 4.18 9.009 0.869 19,07
he 0.74 0,001 0.134 6.25
Bi 5.40 1.487 150.1%  0.66
B 4,98 0.025 2.561 3.1
Cd 2.39 0.001 0.072 49,13
Ca 1.52 0.053 5.321 1.22
Co 5.59 0.232  23.469 27.20
Cr 1.70 0,064 6.459 5.10
Lo 0.27 0.045 4,527 19.24
Cu 3.08 0.017 1.706 17.32
Eu 4.31 - 0.002 6.324 42.80
Fe 9.83 1.338  135.13Y  o.ae
La 0.37 0.024 2,474 19.23
Fl 0.28 0.234 23.663 20.99
Li 4.15 0.009 0.949 34.97
My 0.88 0.021 2.071 14.02
M 8.02 0.540 S4.494 1.44
Hg 4,11 (~0.034 (-3.4%56 745
Ho 1.76 0.009 0.878 11.15
Nd 5.72  ~0.292 =29.50 ~43.58
Ni 3.64 0,021 2.105 5.99
P 2.14 0.719  72.620¢ .94
K 3.47 0.196 1g8.822 42.10
Sm 5.35 0.2336  23.804 30.12
Se 1.83 0.123 12.444 2.49
54 1.10 9.494 49,851 6.26
Ag 15.84 0.01% 1.52% 30.69
Ha 13.44 7.173 724,43V 0.4%
Sp 5.07  0.053  5.976/  9.58
5 0.83 0.100 10.050 20,51
1a 3.86 0.025 2,561 59.21
T1 4,57 0.337  ©3.990 23.79
Th 1.12 0.200 20.179 21.94
Sn 1.30 0.021 2.141 26.50
Ti 3.70 G.008 0.850 22.39
W 1.42 0.035 3.496 22,08
u 5,45 1.924 194.34 20.58
v 4.55 0.016 1.657 20,90
Zn 7.71 0.173  17.465/ 0.60
Zr 4,86 0.032 3.278 26.87
Dilution factor 101.000
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ICP Data Report - Sample F1085 - (Fille 8)
Sample name : Floas
Sample code 1 I SAMPLE
Sample code 2 %2 500-10
Sample code 3 T 000013
Proaramme s B5T 19-Apr-90 0931211406
HAME KV INT  CONMCEN  DILGOR RED
a3 11.60 24,956  524.07 , 0.56
Sk 0.39 0.260 5.470Y 16.34
At 1.15 0.039 5.813Y  B.0G
Ba 4,37 0.022 0.467Y 12,31
Ie 0.74 0.001 0.031Y A.B1
Bi 10.44 6.584  138.27 0.67
B 5,01 0.027 0.574¥  6.67
crl 2.42 0.003 0.060v  20.70
Ca 4,15 0.1687 3.92% 0.36
Co 5.57 ©.193 4.055/ s8.07
cr 2.94 0.438 9.193/ 1.28
£o 0.28 0.059 1.7229 38.30
Cu 3.16 0.033 0.700v 13,37
Eis 4,30 6.003 0,058 65.98
Fe 40.70 6.404  1234.49 0.249
La 0,37 0.040 0.8397  24.35
Pir 0.29 0.511 10.73% 9,632
Li 4.12  0.006 0.124 69,90
Mo 1.83 0.066 1.386 0.29
M 35,10 2.558 53,656 0.20
Hg 4,19 (~0.029 (-0,601 -9.B82
Mo 1.80  0.016 0.335/, 13.38
el 5 69 -0.342 -7.1867. -44.51
Wi 3.97 0.065 1.356 11.66
P 4.8% 2.984 62.670 2.21
K 3.45 0.092 1.922Y 144,38
Sm 5.32 0.163 3.416 T7LEY
5g 1.92 0.308 6.468Y  13.53
$i 5.65 1.533 32.198 3.7%
An 15.85 0.016 0.331 51.32
Na 42,19  33.54% 704,44 0.20
Sr 9.71 0.243 5.110 0.21
8 1.07 0.402 s.qan; i.10
Ta 3.88 0.035 0,730/, 17.69
11 4,50 0.371 7.7977 15,94
Th 1.12 0,163 3.423 66.05
S0 1.33 0.031 0.644/  24.10
Ti 3.74 0.013 0,264y 30.83
W 1.45 0.057 1,193/ 6.08
1] 5.59 3.938 82.692/ 18.67
v 4.54 0.015 0.325 A2, 05
Zn 5.64 0,105 2.214 0.57
Zr 4.94 0.061 1.278 17.58
DPilution factor 21.0000
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ICP Data Report - Spike of Sample F1085 - (File 11)
Sample nzme s Flogv
Sample code 1 @ SPIKE
Sanple code 2 2 100-10
Sample code 3 2 000013
Frogranne * 85T 19-Apr~90 09:33:58
NAME MU INT CONCEN DILCOR RSD
Al 3.95 3.021 507.09 0.42
1) 0.439 0.133 13.402 29.4¢
As 1.10 ~0.006 -0.%82 ~151.41
Ba .93 0.107 10.831 1.87
Be 0.71 0.000 0.020 152.03
Bi 5.5%0 1.592 160.79 3.06
B G.47 0.140 14,099 0.83
Cd 3.80 0.089 8.997 1.16
Ca 4,44 0,202 20,399 1.38
le 5.32 -0.297 -30.01 ~-40.41
Cr 2.49 0.302 30.544 0.76
Cor 0.28 0.082 8.300 2.40
Cis 3.43 0.092 9. 264 5.83
Eu 4,12 -0 ,006 ~-0.%66 -~43.79
Fe 14.85 2.162 218.35 1,12
La 0.38 0.071 7.161 15.75
Fh 0.27 0.1740 17.219 14.43
Li 4.03 0,092 9,244 q,74
g 86.51 4,120 416.09 1.10
Hn 8.34 0.563 56.883 1.21
Hn 4.26 (=0.024 (~2.461 -12.56
Ho 2.22 0.0808 8.933 1.90
Nd 5.52 {(-0.661 (—hG.73 ~31l.22
Ni 4.23 ¢.058 8.907 5,58
P 2.66 1.136 116,71 3.69
K 3.36 -0.337 -34,01 ~45 .88
S m 5.10 ~-0.361 ~36.47 ~40.00
Se 1.81 0,071 7.169 63.81
Si 3.99 0.418 42.189 4,24
fig 16.55 0.048 4.889 84.71
Na 14.68 R.304 f38.67 0.63
S 7 .26 0.143 14.464 0.43
8 1.29 0.673 67.976 0.29
Ta 3.78 -0,007 -0.700 -235.49
T1 4,36 ~0.183 -18.49 ~-62.27
Th 1.07 -0,189 ~19,12 ~-43.37
Sn 1.4%8 0.139 14.047 4.7%
Ta 4,43 0,093 9.345 3.03
] 1.35 -0.020 -2.055% -73.63
] 5.19 ~1.741 -175.8 -31.50
v 4.34 -0.009 -0.926 -39.04
in 10.14 0.232 23.479 0.53
ir 4.82 0.018 1.827 70.96
Dilution factor : 101.000
Sample name : Fl1o87
Sample code 1 I SPIKE
Sample code 2 @ 500-10
Sample code 3 f 000013
Pragramme + 55T 19-Apr-90 09:38:11¢
HAME MV INT CONCEN DILCOR KSD
Al 10.68 22.571 473.%9 0,33
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ICP Data Report — Spike of F1085 - (File 12)

Sample
Sample
Sample
Sample

HAME

Al
Sk
As
B
ke
Bi
B

Cd
La
Ce
Cr
Lo
Cu
Eu
Fe
La
Fb
Li
Hg
He
Hg
Ho
Nd
Ri
P

K

St
Se
Si
Ao
N.a
Sr
g

T
T1
Th
S
Ti
W

¥}

v

Zn
ir

name
code
code
coide

Programme

M

Wy
a1 AR am AR 08

v INT

10.68
Q.42
1.16

10.96
0.74

12.24

11.02

10.01

14.39
5.51
4.55
¢.39
5.38
4.28

63.36
.48
0.31
8,26

38.20

37.58
4.44
4.46

.88

7.65
g.02
3.52
5.27
1.99
5.18
21.33
48.60
21.16
1.23
4.21
4.57
1.11
2.49
7.70
1.44
%.01
4.54
22.190
.60

Bilution factor

F1087
SFIKE
900-10
000013
88T

CONGCEN

22.571
0.678
0.04a9
0.503
0.001
8.398
0.488
0.477
0,710
¢.073
0.922
0.AGS
0.51%

. 0.002

10.122
0.46%9
0.994
0.507
1.807
2.740

~0.013
0.470
0.022
0.%41
S.630
0.448
0.029
0.446
1.219
0.7z

32.416
0.713
0.604
0.168
0.348
0.103
¢.02d
0.471
0,048
2,903
0.01%
0.643

G.284a

21,0000

19-ppr~90
ILCOR RSO
A473.99 0.53
14,242 4.3%
1.021 14,61
10.5653 Q.24
0.028 9.894
176.36 0.47
10.2454 1.00
1¢.026 0.88
14.914 0.51
1.540 73.99
19.370 0.03
9.831 5.31
16.824 0,00
0.040 45.94
212.56 0.37
9.854 1.26
20.873 0.00
10,653 0.10
37.950 0.31
537.543 0,62
-0.26%5 -7.6%
9.871 1.1%
G.468 646.39
11.3%8 Q.7¢
118.22 1.18
9.406 B8.78
0.617 172.07
9.365 1.19
25.604 0.606G
5.708 16.77
827.74 D.16G
14.969 0.35
12.6B68 1.74
3.529 0.14
7299 14.95
2.208 41.76
10.967 0.6%9
9.897 0.22
0.999 11.10
£50.957 11.26
0.319 23.24
13,503 0.69
5.970 1.20

09138110 i
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ICP Data Report — Acid Digested Standard 82C11A - (File 13)

sample name :
Sample code 1 @
Sample code 2 &
Sanple code 3 @
Frooramme H
NAMKE MY INT
Al 5.08
S5k 0,39
A 1.42
Ba 130.62
He 0.79
11 4,21
B 5.31
Cd 2.52
Ca .75
Cer 9,99
Cre 29.93
Co 2,96
Cu 3.10
Ew 4.70
Fe 59.21
La 0.38
Pl 0.28
Li 81,235
Hg 2.33
LN 125.29
Hng 4,47
Mo 1.89°°
Nd 10.04
Ni 7%.07
P 1.49
4 3.38
Sm 5.22
Se 3.23
33 4.3
Ay 16.78
Na 6.2%5
Sr 3.96
S 0.92
Ia 21.42
T 4.599
Th i.14
1) 23.32
Ti 83.30
"] 2.31
u 5.66
v 4.42
inm 4.5%
Ir 32.26

rioun
RIGESYT
DIRECT
000013
5T

CONCEN

106,063
0,246
0.262
9.228
0.004
0.280
0.05¢
0.009
0.269
B.8606
8.55%
8.600
0.019
0.021
9.441
0.083
0.341
9.339
0.090
9.270

-0.010
0.031
7.736
9.268
0.176

-0.263

~0.067
2.921
0.645
0.03%9
0.577
0.008
0.207
7.325
0.304
0.352
9.354
9.226
0.739
3.0l¢
0.0040
0.070Q
9.328

19-Apr-90
R5D

1.45
18.33
4.83
1.74
4.47
13.02
11.73
21.14
1.89
0.56
1.483
3.63
29.238
4.16
1.5
9.76
18.04
2.39
1.613
1.6%
-47 .10
8, 3%
1.91
1.353
B.13
~-30.60
-135.8%
2.60
1.6
8.32
9.74
11.46
6.34
0.93
38.16
21.51
1.21
1.68
3.69
11.19

2.30
1.63

09:43:08
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ICP Data Report - Acid Blank - (File 14)

q

.
3

2 7

Sample name T HHNOG

Yrogramne 1 S8BT 19-Apr=-90 091482124
NAME HV INT CONGEN RSD
Al 1.96 ~0.169 -16.23)
Sh 0.37 ~0.044 ~hh.G67
As 1.07 -0.029 -17.39
) 53 3.86 -0.015 ~-9.37
Ee 0.69 ~3.000¢ ~-43.59
Bi 3.79 -0.139 ~34.0%
K 4.67 0.001 332.54
Cd 2.26 ~0.007 ~-9.03
Ca 0.47 ~0.001 ~13.5%8
Ce 9.23 -0.A67 ~12.83
Cr 1.29  (-0.060 =7.45
Co Q.26 -0.0320 -56.235
Cu 2.88 -0.0347 ~-9.05
En 4,04 -0.009 ~30.82
Fe 1.61 ~0.010 -3.63
L:a 0.35 -0.030 ~32.83
Fb 0.27 0.071 4%.83
Li 4.08 0,001 551.09
Hog 0. 1% =0.000 -29.04
Hre 0.75 =0.002 ~35.38
Hqg 4.19 (-0.029 ~10.54
Ho 1.63 ~0.012 ~%.723
Nd 5.42 (-0.847 -9.40
Hi 3,33 -0.019 -24,70¢
¥ 1.297 0.012 168.99 -
K 3.29 ~-0.696 ~9.86
Sm H.02 -0.046 -12.21
Ser 1.71 -0.139 -1%,31
§i 3.26 -0.078 ~8.60
fo 14.89 ~0.029 ~14.95
Na 5.38 ~0.227 ~11.66
Sr 3.64 -0.005 ~-12.98
S 0.72 ~0.038 ~13.19
Ta 3.62 -0.074 ~10.21
Tl 4,19 (~0.0628 ~10.05
Th 1.05 -0.334 -16.706
Sn .21 -0.,021 -39.90
Ti 3.47 ~0.018 -12.54
W 1.31 -0.051 -12.88
U 5.07 -3.387 -10.46
v 4.21 -0.02% -¢.48
Ze 2.33 ~0.003 ~G.18
r 1,561 -0.053 ~9.39
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ICP Data Report - IMCS Check Standard 78Cl1J - (File 15)
Sample name T 780113
Sample cade 1 I S85T1
Sample code 2 DIRECT
Programme * 85T 19~-apr =30 09:52:37
NAME MYV INI CONCEN KSDH
Al 2.00 -0.068 ~1%5.38
i 1.09 10.591 1.18
As 1.16 0.044 1B.97
Ba 146.91 10.416 0.94%
e 0.71 0.000 -123.72
Bi 3.84 -0.088 -28.14
B 137.29 10.173 0.55
Cud 162.34 10.012 0.92
Ga 209.66 10.689 0.80
Ce 10.14 9.175 1.22
Cr 33.295 9.851 1.09
Co 2.87 9.727 0.57
Cu 51.3% 100517 0.88
[ 48] 4.54 0.014 7.31
Fe 64.73 10.346 .71
La 0.37 0.036 30.93
Pl 0,27 ¢.078 0.049
Li 91.73 19.608 0.70
big 219.39 10.479 0.97
K 13B.86 10,381 0.91
Hg 4.99 (-0.03F% -11.99
Huo 1.73 0.004 36,37
Nd 10.76 9.076 3.581
Hi 81.91 10.154 0.62
g 1.34 0.051 34.41
it 8.591 24,914 1.12
S 4.93 {(~0.775 -4.39
Se 3.42 3.316 2.26
Si 3.27 -0.067 ~-9.H1
.31 14.68 (~0.039 -6.98
M3 33.42 25.503 .87
Sr 201.93 10.380 0.96
S 0.93 0.217 4.6%
Ia 3.695 -0.062 -5.75
Tl 4,31 -0.328 -16.88
Th 1.07 -0.189 ~23.69
S 120.18 50.427 0.94
Ti 3.43 (-0.023 ~-5.57
u 1.8% 0.136 B.71
i} % .30 -0.080 -351.061
v 1.20 ~0.026 -17.47
Zn 311.2%5 10.091 Q.84
Zr 4.60 -0.057 -6.857
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ICP Data Report - LMCS Check Standard 82B38F - (File 16)

Sample rame :
Sample code 1 @
Sample code 2 ¢
Frogramme H
HAME HY INT
Al A.G3
S5t 0.41
hs 2.96
Ba 4,20
Be . 0.72
Bi B7.66
B 5.47
cd 2,42
Ca 0.73
Ce 5.63
Cr 1.63
Co 0.27
Cu 4.03
En 220.96
Fe 1.97
La 12.55
Pb 2.77
Li 4.28
Hg .59
M 0.91
Hng 1.439
Ho 1.79
Nd 6.00
Ni. 3.65
¥ 1.62
K 3.33
Sm 9,43
So 1.68
Si 4.16
Aqg 246.50
Na 5.53
Sr 3.89
S 0.806
Ta 4.106
T1 6.65
Th 7.85
8n 1,42
Ii 4.05
W 1.39
U 9.10
v G.20
in 2.64
Zr 5.07

82B38BF
58712
DIRECT
SST

CONCEN

4.198
0.506
1.528
0.010
0.001
S54.288
0.063
0.003
0.012
0.314
0.044
0.024
T 0.224
9.892
0.048
Y47.153
53.426
0,025
0.006
0.010
0.017
0.014
0.235
0.022
0.286
-0.487
9.936
0.226
0.531
10.797
~0.091
0.005
0.134
0.147
5.646
53.294
0.0%0¢
0.049
0.009
53,477
0.22¢
0.007
0.205

19-Apr-90

RSD

09:57:20
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ICP Data Report - LMCS Check Standard 77C11I - (File 17)

Progranme
NAME

Al
5h
As
Ba
Be
Bi
B

Cad
Ca
Ce
Cr
Co
Cu
Evs
EFa
La
Pb
Li
Hg
Mr
Hg
Ho
Hd
Ni
P

K

am
Se
Si
Ag
Na
Sr
S

T3
Tl
Th
Sn
Ta

Sample reame
Sample code 1
Sample code 2

20 n w0

MY INT

21.27
G.47
71.23
4.34
238.03
4,97
G.56
2.62
0.74
3.58
1.99
0.30
3.30
4.33
1.97
Q.37
0.29
4.23
0.62
1.04
395.71
2B6G .53
5.81
7.3%
70.59
2.4%
5.39
27.91
70.49
22.48
5.87
3.92
A2.906
119.75
25.427
1.24
1.74
439.15
27.78
6.29
B4.95
3.56
152.09

77CLLYX
S8T3
DIKECT
55T

CONCEN

50.184
1.3322
§7.765
0.02¢Q
9.839
1.052
0.070
0.015
C 0,013
0.221
0.004
0.153
0.064
0.004
0.049
0.030
0.454
4.019
0.003
0.019
25.568
48.572
-0.108
0.501
Y57 .86
0,082
0.3189
52.507
45.198
6.326
0.220
0.006
)53.038
48.190
93.993
1.117
0.205
90.431
20.931
13.916
9.932
0.037
49,976

19-Apr-90

KRgD

0.81
7.83
0.66
13.08
0.55
3.17
0.79
10.%8
0.23
45.03
99.35
3.73
8.840
37 .48
13.03
45.91
9.76
2,23
4.16
4.69
0.1¢G
0.80
~91.606
0.7%
1.02
129.01
32.27
0.60
0.49
0.77
21.74
18.4%
0.6
0.68
1.13
6.33
5.9
0.96
0.6G8
4.64
0.54
0.7
0.9%

10201241
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ICP Data Report — Acid Blank - (File 22)

Sample name
Programme

NAME H

Al
b1 b
fAs
Ba
Be
Bi
B

Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Fb
Li
Ha
M
Hq
Ho
Nd
Ni
P

K

Sm

INT

1.94
0.37
1.06
3.81
0.69
3.73
4.58
2.22
.48
5.15
1.28
0.26
.84
3.98
1.59
0.35
0.27
3.85
0.44
0.75%
4.40
1.62
5.31
3.27
1.28
3.28
4,95
1.70
3.21
14,62
5.30
3.39
0.73
3.59
4.13
1.04
1.20
3.42
1.31
4,99
1.16
2.31
4.56

19=-Apr=-90

CONCEN RSD
-0.232 -7.87
-0.113 -52.71
-0.034 -3.67
(-0.01%9 ~3.823
-0.001 ~26.96
(—0.203 -12.90
-0.005 ~65.995
(-0.010 ~7.10
-0.001 -8.33
(-0.622 -6.7%
{-0.063 ~3.8B6
-0.016 -23.08
(~0.0306 ~7.86
(~0.012 -5.47
(~0.014 -4, 4%
—0.033 ~29.40
-0.014 -173.20
(-0.027 -9.23%
-0.001 -6.32
-0.002 -13.88
-0,013 -13.52
-0.01l4 -8.71
{=1.045 -4.18
{=-0.026 -8.51

0.002 809, 7 %——
~0.734 ~-12.35
(-0.728 -6.26
-0.148 -13.04
-0.111 ~6.6%
(-0.042 -6.49
(-0.300 ~7.39
-0,007 -5.68
-0.037 -32.52
{~0.08%9 -5.63
(=0.770 -3.81
(-0.442 -2.73
~0.022 -21.73
(~0.023 -G.A7
-0.052 -10.09
(-4.516G -G.44
(-0.031 -9.86
-0.004 ~10.83
-0.069 -7.46

10:31:48
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Sample nizame

Froaramme

NAME My CONCEN
Al 1.92 (-0.278
S 0.37 -G,128
As 1,09 -0,044
Ba 3.78 (~0.021
L3 0] D.G8 -0.001
B i 2.71 (~-0.225
] 4.53 ~-0.009
(A | 2.20 (-0.011
Ca 0.A7 ~0.001
Ce .12 (-0.688
Cr 1.26 (-0.00%
Co 0,206 -0.001
Cu 2.82 (-~0.040
Eig 3.935 (-0.013
Fe 1.97 (-0.017
La 0.35% -0.Q30
Pb 0.26 -0, 138
Ld 3.82 £-0.031
My 0.44 ~0.001
M 0.74 (-0.003
Hey 4,46 ~0.011
Mo 1.60 (-0.017
Nd 5.32 (-1,030
Hi 3.27 (-0.026
P 1,26 -0,013
K 3.24 (-0,937
Sm 4.92 (-0.804
Se 1.68 (-0.188
Si 3.18 (-0.127
An 14.33 (-0.046
Na 5.36 (~0.337
Sr 3.57 (-0.008
8 0.72 (-0.048
Ta 3.57 (-0,099
Tl 4.12 <(-0.813
Th 1.03 (~-0.492
St 1.20 -0.025
Ti 3.40 (-0.026
"] 1.30 (-0.063
u 4,96 {(-~4.982
v 4,15 (-0,033
n 2.29 (-0.004
ir 4.54 ~0.075

19-hApr-90
RSD

-11.18
-2%.29
-~B.H1
-11.99
-20¢.00
20 .53
-66.96G
-1.19
~-12.74
-13.18
-3.96
-300.01
-10,19
-9.7%
-38.84
-13.32
~9.62
~10.12
~15.26G
~21.26
~108.21
-20.41
-7.1%
~G.A48
~-178.13
-10.43
-11.85
-10.69
-11.19
-11.3¢
«15.02
~14.01
-37.62
-16.69
-15.84
~-15.42
-14,32
~-11.09
-8,04
-12.47
~-17.17
-23.36
-12.22

10:35:235
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ICP Data Report (File 28)
Samnple nanme 1 Kol
Sample code 1 SAMFLE
Sample code 2 1 100-10Q
Sample code 3 1 89044
Frogramme : B58T 19-Apr-920 10:5G6:30
NAME MY INT CONCEN 0ILGOR RSH
Al $.41 8.8l6 B90.4] .29
Gt 0.37 ~¢.192 ~1%.39 -44,70
fis 1.02 (~0.062 (-6.240 -H.84
Ba 3.81 (~0.019 (-1.893 -7.23
Re 0.67 ~0.001 ~0.134 -35.32
Bi S.6% 1.733 175.03 1.99
B 4.52 -0,010 ~-1.028 ~16.42
Cd 2,19 (=-0.012 (-l.167 -1L.73
Ca 1.49 0.051 S5.144 0.75
Ce 5.07 (-0.786 (-79.40 -5.20
cr 1.47 -0.004 ~0.385 ~=163.14
Co 0.26 -0.,026 -2.641 -8.29
Cu 2.8 (-0.042 (-4.248 -6.96G
Eu 3.91 (~Q¢.01% (-1.501 -6.49
Fe 9.37 1.262 127.51 0.64
La 0.3% -0.054 -5,468 -7.14
b 0.26 -0.057 ~5.737 -57.28
Li 3.78 (-0.036 (-3.638 -4.09
Nq 2.26 0.087 8,737 1.00
Hr 8.24 0.556 56.133 1.09
Hy 4.64 0.001 0.097 554.13
Har 1.61 (~0.016 (=-1.6%3 ~-9.68
N4 .23 (~1.188 (-119.9 -%.34
LR 3.32 -0.020 ~-2.040 -10.59
F .40 0.978 98.756 2.84
{ 3.18 (-1.223 (-123.5 ~3.41l
Sm 4.86 (-0.932 (-94.10 ~5.01
Sa 1.70 -0.14% -14.61 -1%.47
Si 3.77 0.270 27.317 S.29
Ay 14.36 (-90.054 (-%5.461 -%.39
Na 14.83 8.447 853.15 1.18
Sp 3.00 0.050 9.096 1.60
g 0.76 0.001 0.137 602.74
Ta 3.52 (-0,118 <(-11.88 -2.41
T1 4,08 (~0.891 (-89.99 -8.20
Th 1.02  (-0.978 (-5B.4l -%5.16
S5n i.18 (-0.030 (-3.04) -19,43
Ii 3.39 {-0.027 (-2.,721 -6.70
W 1.30 (=0.061 <{=~6.11]} ~30.322
U 4.94 (=5.161 (-521.3 ~-7.62
v 4,11 {(-0.038 (~3.799 ~13.46
In 2.99 0.019 1.905 4.25
Zr 4.53 -0.079 ~7.937 ~B8.17
Dilution factor ! 101.000
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ICP Data Report (File 29)
Sample mame T E92
Sample code 1 I DAMPLE
Sample code 2 : S00-24 @
Sample code 3 @ 89044
Frogramme 1 857 19«fapr-90 11:00:5%
NAME MY INT CONCEN DILCOR RED
AL 17.684 41,227 865.76 0.74
Sh 0.38 0.049 1.032 86,60
As 1.12 0.013 0.277 38,19
Ba 4,20 0.010 0.2405 23.34
fte 0.70 -0.000 -0.002 -2351.12
Ri 13,06 9.228 193.79 D.26
B 4.78 0.010 0.205 u8B.75
Cel 2.32 ~0.003 -0,071 -16.56
Ca 4.68 0.214 4,495 0.45
Cer 5.31 ,=0,325 -G6,818 -29.84
cr 2.32 9,250 S.241 1,95
Lo 0.27 0.015 0,314 53.04
Cu 3.01 0.000 0.003 3982.99
En 4.10 =-0.006 -0.134 -22.45
Fe 37.31 5.847 122.79 0.03
La 0.36 -0.015 -0.325 -90.14
Ph 0.27 0.099 2.087 21.43
Li 3.93 -0.017 ~-0,.363 ~16.50
D] 5.35 0.234 4,920 0.36
L) 35.14 2.559 53.732 0.39
Hg G.01 0.025 0.529 20.48
Mo 1.73 0.004 Q.094 48,09
Nd B.47 (~0.743 (-15.%59 -4.B3
Ni 3.86 0.050 1.056 6.49
p 7.14 4.89] 102.72 2.17
K 3.30 -0.629 -13.22 -19.12
Em 5.08 -0.407 —-B8.519 ~322.43
Sp 1.87 0.193 4.050 12.01
8i 56.08 1.821 38.2141 0.37
Ag 15.10 ~0.019 -0.405 ~33.90
LE] 49 .30 40.2%50 845,25 0.32
Sr 10.31 0.268 5.632 ¢.31
§ 0.91 0.194 4,073 3.91
Ta 3.71 -9.038 ~0.803 -26.72
T1 4.41 -0.067 ~1.406 =-1B2.29
Th 1.07 -0.208 4,361 -30.69
&n 1.27 0.007 0.148 84.07
Ti 3.61 -0.002 -0.042 -9%5.21
Y 1.41 0,024 0.594 61.87
u 5.33 0.362 7.607 161.32
v 4.43 0.002 0.034 248,71
n 3.89 0.048 1.011 0.83
Zr 4.75 -0.003 -0.107 -191.19
Bilution factor : 21,0000
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ICP Data Report (File 30)
Sample nane i F93
Sample code 1 @ DUPSANM
Sample code 2 1 100-10
Sample code 3 © BY044
Progranme + 88T 19-Apr-90 11:05:0%¢
NAME My INT CONCEN DILGOR KSh
fl 5.22 8,325 B840.82 1.382
Y] 0.38 0,118 11.913 34.49
g 1.11 Q.006 0.634 266.30
B 4.10 0,002 0.243 58.63
e 0D.72 0,001 0.073 33.B0
Bi 5.09 1,979 199.88 2,19
B 4.84 0.015 1.513 33.61
G 2.34 -0.002 -0.2283 -46.66
Ca 1.39 0.046 4.638 1.61
Ce 5.47 ~0.006 -0.595 -907.87
Cr 1.56 ¢.023 2.3499 18.10
Co 0.27 0.034 3.395 23.13
Cu 3.02 0.003 0.2064 23.66
Eu 4,22 =0.001 -0.0B% ~140.17
te B.54 1.192 120.40 1.4%5
La 0.36 0.Q01 0,130 866.06
P 0.27 0.142 14.341 15.09
Li 4.05 -0,.003 ~-0.2361 -43.53
My 6.54 0.291 29.414 1.38
Hr 7.76 0.520 52.539 1.5%
Hg %.06 0,048 2.831] 16.84
Ko 1,72 0.003 0,310 26,25
MNd 9.63 -0.452 ~45.69 ~14.38
Nl 3.57 ¢.012 1.260 41.95
I3 2.76 1.239 139%.09 3.3¢0
H 3.39 -0.204 ~30 .64 ~21.78
Sm 5.24 -0.040 -4,008 -1432.15
Ser 1.80 0.0604 6.492 37.89
Si 4,03 0.44% 44,909 1.59
Ay 15.49 -0.001 -0.098 -331.92
Na 14.66 8,288 B37.12 1.59
r 5.08 0.054 T.444 2.24
s 0.83 0.093 9.414 9.29
Ta a.80 0.000 0.014 4804.04
Tl A, 46 0.05% S.965 89.40
Th 1.19 0.029 2,921 175.133
Sn 1.28 0.013 1.299 17,44
Ti 3.64 0.001 0.109 161,78
W 1.4¢0 0.016 1.65% 92,32
U 5.32 0.174 17,5481 173.33
v 4.46 0.00S 0.519 60.40
In 3.23 0.026 2.674 2.61
ir 4,79 0.009 0.879 48,82
Bilution factor @ 3101.000
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ICP Data Report (File 31)
Sample rname 1 E913
Sample code 1 @ [DJPSANK
Sample code 2 1 500-1p
Sample code 3 1 B9044
Pregramme t 85T 19-Apr-90 11:09:14
NAME MV INT COMCERN NILCOR RSI
Al 17.10 39_305 B25.1 1.21
Shx 0.39 0,211 4,438 42.63
hs 1.15 0.036 0.750 19.63
Ba 4,31 0.018 0.376 17.11
Be 0.72 0.001 0.013 65.65
Bi 13.15 9.322 195.76 0.92
i 4.81 0.012 0.259 52.31
Cul 2.36 ~0.001 -0,018 ~165.23
Ca 4.19 0.189 3.967 1.12
Cez 5.47 0,003 0.055 4355.11
cr 2,28 0.237 4.987 3.71
Co 0.27 0.022 0.471 62.10
Cu 3.09 . 0,018 0.381 J4.81
Eus 4.23 -0.000 -0.004 -11B7.8
Fe 35.57 5.563 116.681 0.82
La 0.37 0.023 0.487 44,10
b 0.28 0.270 5.666 7.89
Li 4.04 ~0.004 -0.,084 ~129.03
tig 3.28 0.135 2.842 0.90
Hn 33.42 2.431 51.043 0.90
Hg 4,682 0.013 0.264 51.23
Ho 1.78- ¢.013 0.277 16.88
Nl 5.60 -0.512 ~10.76 ~-28.948
Ny [N £ 0,002 1.302 4.48
F 7.87 5.503 116.56 1.36
K 2.40 -0, 1730 ~T LA $4.79
Sm 5.234 -0.026 ~0.550 ~44Y.435
Sa 1.89 0.224 4.931 17.02
Si G.49 2.100 44,100 .24
Ag 15.58 0.003 0.069 A6G .43
Na 40,42 39.2%4 H24.33 G.94
Sr Y9.98 0.255 5,345 0.97
S 0.92 0,209 4,309 3.84
Ta 3.82 0.007 0.140 147.11
Il 4.48 0.117 2.457 182.72
Th 1.10 0.016 0.331 625.18
Sn 1.31 0.023 ¢.487 21.36
Ti 3.71 0.010 0.2123 35.72
W 1.44 0.063 1.110 21.63
u 5.49 2.540 53.35¢ 31.77
v A.49 0.009 0.189 104.47
Iim 4.47 0,067 1.411 2.54
It 4.87 0.037 0.784 39.19
Pilution factor ! 21.0000
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ICP Data Report - Acid

Blank - (File 32)

Sample mame
Programme

NAME M

Al
Sh
A5
B.a
Be
B4
k

Cad
Ca
Ce
Cr
Co
Cut
Eus
Fe
La
Fh
Li
M
Ky
Hg
Mo
Nd
Ni
P

K

Sm
Se
81
Ag
Na
Sr
s

Ta
Tl
Th
Sn
Ti
W

1]

Y

FA Y
ir

HNO3
§8T

¥V INT CONCEN

1.93 -0.253
0.37 ~0.074
1.05 =0.044
3.80 (-0.019
¢.0B -0,001
A.71 (-0.224

4.406 -0.014
2,31 (~G¢.010
0.47 =0.001

3.14 (-0.647
1.26 (-0,068
0.26 ~0.017
2.83 (-0.038
3.97 (-0.012
1.60 -0.012
.35 -0.036

0.27 =0.000
3.82 (-0.029
0.44 -0.001
0.74 -0.003
4.58 -0.003

1.62 (-0.015
9.30 (~1.071
3.322 (-0.030

1.29 ¢.008
3.23 (-1.002
4.94 (-0.744

1.70 -0.145
3.18 (-0.1239
14.37 (-0.044
.28 (~0.316
3.38 -0.008
0.72 -0.042
3.%7 (-0.9093
4,12 (~0,799
1.04 (-0,463
1.19 «(~9.028
3.41 (~0.025
1.30 (-0.061
4.97 (-4.780
4.14 (-0.034
2,329 (-0.004
4.55 -0.072

19-Apr-90
RSD

=16.32¢
-40.,00
-20.44
~-B.95
-26.13
~3B.4%5
-3%.03
-5.79
~11.27
-8.84
-4.,38
-44.61
-1Z.61
-8.86
-17.73
~-26.96
AhkkxAA
-12.16
-10.60
~53.14
-101.35
-8.76
-8.15
-10.24
296.6%
-2.99
~-B.34
-3.23
~9.79
-h.6G4
~9.66
-8.6%
-33.52
-8.190
~7.95
-9.0%
-33.34
-7.31
-11.20
-8.74
-4.68
-21.36
=10.U8

11:113:28
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ICP Data Report - LMCS Check Standard 78CLlLJ - (File 33)

HAME

a1
)
As
i3]
Be
Fi
B

0
Ca

Tih
8n
Tl

Zn
ir

Sample rnamg :
Sample cpode 1 I
Sanple ecode 3
Programme

1.97
1.07
1.14
l44.69
0.69
2.79
134.29
15B.51
206.02
9.98
32.31
2.76
50.52
4.47
63.53
0.37
0.27
39.69
234.406
135.96
4.24
1.70

10.539

79.98
1.34
8.39
4.86
3.34
3.21

14.44

32.89

357.58
0.91
3.58
4.24
1.06

117.24
3,38
1.%54
5.21
4,14

304.88
4.55

CONCEN

~0.137
10.257
0.034
10.253
~0.000
-0.141
9,943
9.772
10.503
B.857
9.330
9.322
10.336
. 0.011
10.150
0.024
0.014
10.361
10.74%
10.06%
(-0.026
~0.001
8.752
2.90%
0.023
24.306
(=0.947
3.158
-0.112
{-0.050
4%.012
10.401
0.196
(-0.092
~0.496
-0.300
49,177
(~0.029
0.129
-1.327
(=0.024
9.882
-0.074

19-Apr-90
RS

~15.39
.36
24.359
.70
~34.,64
-3.G8
0.65
0.97
0.57
0.93
0.99
0.23
©.70
8.04
0.88
18.23
39G¢.88
0.52
.70
0.84
-7.84
-109.08
1.94
0.96
32.82
0.90
-4.23
0.80
-8.223
~3.18
0.87
0.66
15.52
-13.1%
=15.01
~10.564
0.77
-9.66
15.81
~19.07
-18.06
0.86
-8.91

11:17:213
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ICP Data Report - LMCS Check Standard 82B38F -

(File 34)

Sample name H
Sample code 1 ¢
Sample code 2 @
Programmne H
NAME MY INT
Al 3,38
Sk 0.41
As 2.90
Ba 4.15
Be 0.72
Ri hG.B1
B 9.34
Cul 2.37
Ca 0.72
Ce 5.56
Cr 1.60
Lo 0.26
Cu 3.98
Evnt 218.33
Ee 1.98
La 12.40
Fb 2.73
Li 4.16
Moy 0.58
LM 0.89
Hyg 5.12
Moy 1.75
Nd 2.93
Ni 3.57
P 1.63
¥ 3.29
Sm 9.31
Ser 1.86
Si 4.09
ang 243,27
Nz 5.435
Sr 3.85
5 0.8%
Ta 4.10
Tl 6.61
Th ?.73
Sn 1.40
Ti 4.00
Y] 1.38
u 3.98
v 6.18
Zn 2.60
ir 5.02

H2H3GE
S8T2

UIRECT
58T

CONCEN

4.069
G.452
1.477
0.006
0.001
53.426
0.053
~Q.000Q
0.012
0.175
0.034
¢.002
0.21%
't 9,772
0.046
Y46 .95%4
52.410
0.011
0.006
0,009
0.032
0.008
0.110
0.012
0,282
~0,683
2.654
0.176
0,487
10.646
-0.159
0,003
0.1290
0.12%
5.5932
92.474
0.061
0,043
0.001
51.75Q
0.217
0.006
0.088

19-Apr-~90 11:21:20
RED

1.38
4,98
1.89
29.78
3.88
1.49
7.0
-357.86
2,17
A43.32
7.594
149,99
0.HY?
1.47
7.95
1.62
1.22
25.99
1.69
5.31
H.98
17.90
49,02
43.995
.00
=16.18
0.99
16.23
3.07
1.11
~-19.64
27.7%
0.61
10.61
1.17
1.49
1.599
4.72
377.53
1.10
2.11
.67
8.18
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ICP Data Report - LMCS Check Standard 77C11I -

(File 35)

Programme
NAKE

)
Stk
As
Ea
He
Bi
B

Col
Ca
Le
Cr
Co
Cu
Eur
Fe
La
Pb
Li
Mg
M
Hy
Ko
Nd
Ni
P

K

Sm
Se
Si
A
Na
S
]
Ta
Tl
Th
S
Ti
]

]

Y

Zn
Zr

S5ample name M
Sample cade 1 @
Sample code 2 @

¥V INT

21.36
0.46
71.36
4.28
235.91
4.91
5.46
2.99
0.74
5.590
1.49
0.29
3.26
4.27
1,95
0.36
.28
4,15
0.51
1.02
394.44
286.54
5.70
7.35
72.26
3.10
$.31
27.87
70,59
22.41
5.76
3.87
43.60
119.44
25.32
1.22
1,73
441,46
27.83
6.23
85.53
3.53
152.84

77C111
S5T3
DIRECT
SET

CONCEN

50.406
1.288
97.875
0.016
9.750
0.991
0.062
0.0L3
¢.013
€.059
0.000
0.118
0.095
0.001
0.045
T .00
0.284
0.009
0,003
0.018
249,487
48.970
-0.317
0.502
159,258
-0.160
0,135
52.432
45.263
0.322
0.128
0.004
153.973
4B.062
53,112
1.004
0.201
50.698
20.969
13.003
10.005
0,036
a0.232

i9-Apr-90
RSD

0.19
6.31
0.46
20.19
1.99
2.99
1.82
19.09
1.21
193.40
a621.02
3.16
10.19
153.56
6.19
89,21
4,33
27.52
G.92
6.79
0.91
0.958
~25.189
1.43
l1.62
-96.82
106.53
1.18
0.59
0.64
44 .89
24.51
1.14
0.84
0.1
6.23
1.41
0.22
0.36
1.81
¢.09
3.64
0.26

11:25:06
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APPENDIX A
ANALYTICAL ANALYSIS CARDS
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F7 =003 “SERHENT=D 11-15-89 | 10122 14 F 77.-83001 SEBNENT—T 11-15~89 | 10:22 i8
Detarmertat-on Mt bod/Slandard Rem It Urig Cherga Code Reruoe Oatarmination Whethod; Standasd Rasult Unitx Charge Codta Rarum
HOMOGZT LI-000-200 NONE WE75L a3 VA SAMF LI-0Q0-200 MNONE. WEZ3SL O
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F 97 .-53515 BSEGMENT-22 11~-15-8% | 13:26 18
Determiration Marthod Iundard Paaudt Units Crarge Code Auruns
pH LA-212-103 NONE WB7350 Q
Sample Sz c Vil [+]

5 U88044
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“ H20 LA-S6a-101 | % WE 7 5L o % HZ0 LA-564-101 | % RECOVERY | WB7SL 0
Sarrpie Size Cutiomer LD Sampie S.ze Luatomer 10
F;? schn, Cakc: [}!Q()()‘-}q : {fgicl&;ﬁ Recut &r
1 " wations, Res 1. drmar AONEG, 4 ‘
REAGENT BLANK tﬂ(%g CHEC® SAMPLE (77,Qez [0 4.6 /g? el
@ L
22086 & 22,7205 5 ¢%2.7593 6. 230249
22, o%??’ 22./20% 2.6 _ 7zl T2 6303
22,0795 wp 52.1125 ' W 16 we 20,9434 wo 22,2222
12,0784 w8 27. 1120 LY wB2L9sy) W 22.7107
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